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"The  land  is  as  the  garden  of  Eden  before  them,  and  behind 
them  a  desolate  wilderness;    yea,  and  nothing  shall  escape  them." 

—Joel,  II,  3. 


Chiefs,  who  no  more  in  bloody  fight  engage, 
But  wise  through  time  and  narrative  with  age. 
In  summer  days  like  grasshoppers  rejoice, 
A  bloodless  race,  that  sends  a  feeble  voice." — Homer. 
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"Green  little  vaulter,  in  the  sunny  grass. 
Catching  your  heart  up  at  the  feel  of  June, 
Sole  noise  that's  heard  amid  the  lazy  noon. 
When  even  the  bees  lag  at  the  summoning  brass." — Leigh  Hunt. 


"Crowds  of  bees  are  giddy  with  clover. 
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Thanking  the  Lord  for  a  life  so  sweet." — Jean  Ingelow. 
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INTRODUCTION. 

There  has  long  been  need  of  a  single  comprehensive  manual  on 
the  Orthoptera  of  the  Eastern  United  States.  The  original  de- 
scriptions and  information  regarding  the  distribution  and  habits 
of  these  interesting  insects  are  scattered  through  scores  of  books 
and  {)amphlets  which  the  student  has  to  consult  in  order  to  cor- 
rectly determine  the  various  species  which  he  may  collect  or  have 
at  hand.  Many  of  these  works  are  out  of  print  or  very  difficult 
to  obtain.  For  that  reason  the  beginner  is  often  discouraged  at 
the  very  start  and  the  study  of  Orthoptera  has,  therefore,  not  kept 
pace  with  that  of  other  orders  of  insects  whose  literature  is  more 
available. 

The  present  work  has  been  prepared  to  supply  the  need  above 
mentioned.  It  is  an  outgrowth  or  expansion  of  my  "Orthoptera 
of  Indiana"  issued  in  11)03  and  long  since  out  of  print.  In  that 
work  148  species  were  described  and  keys  given  for  their  determi- 
nation. Since  its  issue  the  researches  of  Rehn  and  Hebard,  Cau- 
dell,  Morse,  Hancock,  Walker,  Davis  and  other  sjjccial  students  of 
United  States  Orthoptera  have  brought  about  numerous  changes 
in  the  nomenclature  of  the  group  and  have  added  many  new  forms 
to  the  known  fauna  of  our  country.  The  great  majority  of  Orthop- 
tera inhabiting  the  United  States  east  of  the  Mississippi  River 
and  Canada  east  of  the  90th  Meridian  (the  territory  covered  by 
this  work)  are  now  known.  The  nomenclature — always  flexible 
and  in  the  end  largely  dependent  upon  the  view-point  of  the  stu- 
dent— is  fairly  well  established.  The  time  is,  therefore,  deemed 
propitious  for  the  appearance  of  such  a  work  and  it  is  offered  as 
the  best  that  I  can  accomplish  with  the  facilities  at  my  command. 

In  the  preparation  of  this  manual  I  have  ever  had  in  mind  the 
needs  of  the  tyro  and  not  those  of  the  specialist  in  Orthoptera, 
the  i)rimary  object  in  view  being  a  simple  work  which  would  en- 
able beginners  in  the  most  direct  way  possible  to  determine  the 
scientific  names  and  arrange  and  classify  the  Orthoptera  in  their 
collections.  As  far  as  possible  easily  understood  words  and  terms 
have  been  used  in  the  keys  and  descriptions,  and  many  of  the  sub- 
divisions adopted  by  other  authors  have  been  omitted  in  order  to 
render  the  work  less  technical  and.  more  easily  followed.  Keys 
to  families,  subfamilies,  tribes,  geijeta  and  species  have  been  made 
an  important  feature  of  the  work.  These  keys  are  based  on  the 
more  salient  or  easily  recognized  characters  separating  the  divi- 
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sions  to  which  they  pertain.  In  most  instances,  to  avoid  repeti- 
tion and  save  space,  these  characters  are  not  re-mentioned  in  the 
descriptions  which  follow,  and  the  keys  should  therefore  always 
he  used  in  connection  with  the  descriptions.  Moreover,  it  should 
be  remembered  that  the  characters  used  and  statements  made  both 
in  keys  and  descriptions  are  to  be  considered  as  applying  only  to 
those  species  occurring  in  the  territory  covered  by  this  work. 
They  may  be,  and  in  general  are,  capable  of  much  wider  applica- 
tion but  it  is  not  safe  to  assume  that  such  is  the  case. 

Following  the  description  of  each  species  are  notes  on  its  dis- 
tribution, food  habits,  song,  etc.  The  general  range  or  area  of 
distribution  given  is  based  not  only  on  my  personal  collecting  in 
Indiana  and  Florida,  but  also  on  the  specimens  which  have  been 
examined  in  other  cabinets  and  on  the  published  local  lists  and 
other  works  cited  in  the  Bibliography  as  well  as  manuscript  lists 
furnished  by  several  persons.  The  synonymy  of  many  species  is, 
however,  so  involved  that  the  range  as  given,  especially  where  it 
extends  beyond  our  territory,  is  to  be  considered  as  open  to  cor- 
rection. The  dates  of  occurrence  as  given  are  usually  the  earliest 
and  latest  at  w^hich  the  si>ecies  has  been  noted  in  the  locality  cited 
and  do  not  therefore  necessarily  show  the  actual  time  of  its  ap- 
pearance or  disappearance. 

Of  the  353  species  and  58  varieties  of  Orthoptera  recognized  or 
recorded  as  inhabiting  the  territory  covered  I  have  been  able  to 
examine  personally  the  types,  or  undoubted  correctly  identified 
paratypes,  of  all  but  five.^  The  great  majority  of  the  spe- 
cies treated  are  represented  in  my  own  collection.  The  source  of 
the  specimens  at  hand  as  I  w^rote  the  descriptions  is  usually  given 
in  the  notes  following  each  description..  Thus  "Lakehurst,  N. 
Jer.  { Davis)  ^'  means  that  the  specimens  at  hand  were  taken  at 
Lakehurst  and  loaned  or  presented  to  me  by  W.  T.  Davis ;  while 
"Ormond  and  Dunedin,  Fla.  (W.  S.  i?.)"  signifies  that  the  speci- 
mens examined  were  taken  by  myself  at  the  localities  mentioned. 
After  preparing  the  greater  part  of  the  text  I  visited  Cambridge 
and  Wellesley,  Mass.,  Btaten  Island,  N.  Y.  and  Philadelphia,  Pa., 
to  examine  the  species  not  previously  seen  and  to  study  the  types 
and  other  specimens  in  the  Scudder,  Morse,  Davis  and  Philadel- 
phia collections.  These  contain  the  great  majority  of  all  the  types 
of  the  United  States  species.     Other  cotypes  or  paratyi)es  from 


'These  are  PhvUovatcs  chlorofhcra  Blanch.,  a  mantid  of  doubtful  occurrence  in  the 
Southern  States;  tieteronemia  Icevissimus,  and  H.  tcxanus  Brunner,  two  phasmids  of 
doubtful  status;  Belocephalus  excafatus  Davis,  the  unique  type  of  which  is  in  the  Amer- 
ican Museum  of  Natural  History,  which  Institution  I  did  not  find  opportunity  to 
visit,  and  Ceuthophilus  scabripcs  (Hald.).  a  camel  cricket,  the  type  of  which  is  lost  and  the 
status    therefore    doubtful. 
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the  U.  S.  National/Museum  collection  at  Washington  were  kindly 
loaned  me  from  time  to  time  by  A,  N.  Caudell.  The  native  and 
introduced  and  established  species  are  numbered  consecntively 
throughout  the  work,  while  those  included  but  unnumbered  rep- 
resent adventive  forms  which  have  occasionally  been  taken  within 
our  bounds  but  which  are  as  yet  not  known  to  breed  and  live 
throughout  the  year  in  any  one  locality. 

Classification.— The  classification  followed  in  thfs  work*' is 
not  that  of  any  one  previous  author,  and  may  therefore  not  meet 
with  the  full  approval  of  the  up-to-date  specialists  in  Orthof)tera. 
In  the  names  which  I  have  adopted  for  the  higher  groups,  I  have 
hot  always  followed  ''The  Entomological  Code"^  nor  the  rulings 
of  the  International  Commission "  of  Zoological  Nomenclature. 
There  has  been  in  recent  years^  too  much  of  a  tendency  to  split 
hairs,  to  divide  and  subdivide  the  old  well  known  groups  into  an 
infinite  number  of  minor  ones  which  lead  nowhere  in  particiilar 
and  only  serve  to  confuse  the  bej^nrier.  The  law  of  strict  priority' 
and  its  resultant  ruling  of  basing  the  name  of  a  subfamily  or 
tribe  upon  the  oldest  generic  name  included  are  all  right  in  the 
main,  but  when  they  lead  up  to  two  such  similar  nam^s  as  Acrid- 
inae  and  Acrydiinae,  confusion  is  sure,  to  result,  and  priority 
should  give  way  to  simplicity.  '  In  such  cases  the  names  adopted 
by  the  more  recent  specialists  are  given  in  parenthesis  and  the 
student  can  use  them  if  he  so  desires.  " 

As  with  the  higher  groups  so  with .  the' genera.  I  hate  not 
always  adopted  the  generic  names  whict  have  been  proposed  in 
recent  years  for  certain  of  our  species.  A  g^rius  should  be  based 
on  certain  definite  and  fixed  structures  And  once  so  founded  all 
species  then  or  thereafter  assigned  to  thaf^'gehus  should  possess 
those  structures.  Strictly  speaking!  a  genus  does  not  exist  in 
nature  but  is  only  an  artificial  concept  proposed  by  man  to  enable 
him  the  more  readily  to  "group  his  species.  As  to  what  really 
constitutes  a  set  of  generic  characters  there  are  about  as  many 
individual  opinions  as  there  are  proposed  or  adopted  genera.  My 
reasons  for  rejecting  or  adopting  certain  questionable  genera  are 
usually  set  forth  and  the  student  can  use  his  own  judgment  as 
to  whether  thev  are  sound  or  not. 


*Tnis  code,  pr«jarcd"  at  Washington '  in  iqi»  by  those  two  eminent  American  ento- 
mologists, Nathan  Banks  and  A.  N.  Caudell,  is,  in  the  main,  an  excellent  thing  for  be- 
ginners but  a  number  of  its  rulings  have  not  been  adopted  by  some  of  the  leading  en- 
tomologists of  the   country. 

*If  strict  priority  in  the  naming  of  the  higher  groups  be  insisted  upon,  the  name 
Orthopiera  itself,  first  used  by  Latreille  in  1796  and  later  more  definitely  by  Olivier  in 
181 1,  would  have  to  give  way  to  Dermaptcra,  the  name  proposed  for  the  group  by  DeGeer 
•n   ^773,  or  to   Ulonata,   that  proposed  by   Fabricius  in   1775. 
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The  subgenera  and  other  minor  groups  of  certain  authors  are 
not  generally  recognized  in  this  work.  In  their  place  and  solely 
to  shorten  and  simplify  the  keys  I  have  sometimes  used  "groups" 
or  "series,"  usually  without  definite  names,  as  they  lead  up  more 
easily  and  with  less  confusion  to  the  main  object  sought — the 
scientific  name  of  the  specimen  in  hand. 

Synonymy  of  Species. — As  already  noted  the  synonymy  of 
many  species  of  Orthoptera  is  greatly  confused.  This  is  due  to 
several  causes,  chief  among  which  are  the  following :  a. — Varia- 
tion in  the  length  of  tegmina  and  wings.  These  organs  of  flight 
often  vary  exceedingly  in  individuals  of  the  same  species,  thus 
causing  the  insects  to  appear  so  different  in  general  facies  that 
both  the  long-  and  short-winged  forms  have  been  often  described 
under  different  names:  h, — Variation  in  color.  Many  of  the 
first  described  species  were  based  mainly  upon  color  characters 
alone.  As  is  well  known,  these  are  dependent  largely  upon  local 
environment  and  are  therefore  usually  unreliable  in  the  fixing  of 
species.  Where  the  habitat  is  essentially  the  same  throughout  a 
large  area  the  color  is  more  stable  and  can  then  often  be  used  as 
an  important  specific  or  varietal  character;  c. — Variation  in  the 
secondary  genital  organs,  especially  those  of  the  male.  The  size 
and  form  of  certain  abdominal  appendages,  as  the  male  furcula 
and  cerci,  the  form  of  and  degree  of  emargination  of  the  subgen- 
ital  and  supra-anal  plates,  the  length,  form  and  armature  of  the 
ovipositor,  have  been  much  used  in  the  past  as  distinguishing 
characters  in  the  separation  of  species.  In  the  majority  of  forms 
these  organs  are  fairly  stable  and  can  be  satisfactorily  so  used, 
but  in  some  they  vary  greatly.  This  is  especially  true  of  the  cerci 
of  the  male  and  too  many  races,  varieties  and  even  species  have 
been  founded  upon  slight  differences  in  the  structure  of  those 
organs ;  d. — Brief  descriptions  of  the  early  known  American  spe- 
cies hy  European  writers.  A  number  of  the  more  common  Amer- 
ican species  of  Orthoptera  were  first  described,  usually  in  two  or 
three  lines,  by  foreign  authors  who  never  saw  the  insects  in  the 
field,  and  knew  nothing  of  thejr  distribution,  habitat  or  varia- 
tions. These  brief  descriptions  were  sufficient  to  enable  their 
authors  to  distinguish  the  species  at  hand  from  all  others  known 
to  them,  but  are  wholly  inefficient  when  it  comes  to  separating 
them  from  the  large  number  of  closely  allied  species  now  known. 
The  types  of  many  of  the  species  described  by  DeGeer,  Burmeis- 
ter,  Serville  and  even  Saussure  and  Redtenbacher,  are  destroyed 
or  inaccessible,  so  that  it  is  often  impossible  to  state  what  form 
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they  had  in  hand.  Much  confusion  in  synonymy  has  therefore  re- 
sulted by  "guessing"  at  what  they  had,  as  each  of  our  American 
authors  has  usually  come  to  a  different  conclusion,  and  described 
or  named  his  own  species  accordingly.  Unless  some  easily  dis- 
tinguished or  reliable  character  was  given  by  the  European  author 
by  which  the  American  insect  has  been  or  is  readily  distinguished, 
or  until  a  direct  comparison  with  the  type,  if  the  latter  is  avail- 
able, has  been  made  by  some  competent  Orthopterologist  and  the 
American  conspecies  thereby  reliably  determined,  it  is  often  bet- 
ter, in  my  opinion,  to  disregard  these  old  European  names  and  to 
adopt  later  ones  of  undoubted  status. 

While  the  law  of  priority  has  been  usually  followed  in  the 
naming  of  the  species  in  this  work,  there  are  some  instances 
where  the  rulings  leading  up  to  it  were  technical,  or,  in  my  opin- 
ion, nonsensical,  and  I  have  therefore  retained  a  better  known 
name  in  preference  to  the  one  which,  in  accordance  with  strict 
priority,  has  been  recently  assigned  by  other  authors.  In  such 
cases  I  have  mentioned  in  the  text  or  footnote  mj'  reasons  for  not 
adopting  the  proposed  change  in  names. 

Throughout  the  work  I  have  used  trinominals  to  designate 
races,  varieties,  variants,  subspecies,  incipient  species  and  some- 
times even  color  varieties,  usually  noting  which  of  these  minor 
forms  I  consider  the  third  name  to  represent.  The  name  of  the 
typical  variety,  if  more  than  one  exists,  is  not  printed  as  a  tri- 
nominal.  I  thus  use  Nomotettix  cristatus  (Scudder),  not  Nomo- 
tettix  cristatus  cristatus  (Scudder).  In  many  cases  I  have  not 
recognized  the  so-called  geographical  races  of  recent  authors. 
Where  a  well  known  species  ranges  over  a  large  area,  the  differ- 
ent environments  due  to  altitude,  variation  in  mean  annual  tem- 
perature, atmospheric  conditions,  difference  in  topography, 
drainage  and  soils,  varied  food  plants  and  many  other  causes,  are 
sure  to  bring  about  certain  changes  in  its  external  structure. 
If  only  the  extremes  of  these  variants  be  at  hand  they  are  often 
so  different  in  appearance  as  to  cause  them  to  be  considered 
races  or  even  different  species.  However,  where  a  large  series 
from  all  parts  of  the  range  are  present,  intermediates  are  almost 
sure  to  be  found  and  there  is  little  use  and  often  much  resulting 
confusion  in  giving  or  recognizing  a  name  for  each  slightly  vari- 
able form. 

Where,  in  the  original  description,  the  specific  name  was 
placed  by  the  author  in  a  genus  different  from  that  to  which  it  is 
now  referred,  the  name  of  the  author  or  its  abbreviation  is  placed 
in  parenthesis. 
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The  known  synonj'ms  of  each  species  of  Orthoptera  belonging 
to  our  fauna  are  usually  mentioned  in  the  notes  following  the  de- 
scription of  that  species.  A  list  of  these  synonyms,  arranged 
alphabetically  by  both  genera  and  species,  with  reference  to  the 
species  to  which  each  is  now  accredited  and  the  page  of  its  de- 
scription, will  be  found  just  before  the  general  index  of  this  work. 

piBLiQGRAPHY.^The  bibliography  near  the  end  of  this  volume 
is  not  a  corhplefe  list  of  the  works  pertaining  to  the  Orthoptera 
of  Northeastern  America  but  contains  only  the  names  of  those 
works  to  which  especial  reference  has  been  made  in  the  text,  and 
a  few  additional  ones  which  it  was  thought  might  at  times  be  of 
use  to  the  student  of  our.  fauna.  In  the  bibliography  the  list  of 
papers  is  arranged  alphabetically  by  authors  and  each  author's 
works  chronologically  by  years.  Where  more  than  one  paper  by 
the  same  author  appeared  in  any  one  year  the  letters  a,  b,  c,  etc. 
follow  the  year.  Thus,  a  citation  in  the  text  to  Davis  (1912a,  124) 
will  be  found  by  reference  to  the  bibliography  to  refer  to  page  124 
of  his  paper  entitled  "Three  New  Species  of  Belocephalus  from 
Florida,"  published  in  the  Journal  of  the  New  York  Entomol- 
ogical Society,  Vol  XX,  pp.  122-125.  After  the  name  of  each  genus 
and  each  species,  as  recognized  in  this  work,  is  given  the  name  of 
the  author  with  year  and  page  number  of  the  work  where  the 
genus  was  founded  or  the  species  originally  described.  Thus, 
Belocephalus  sff&a7is  Davis,  1012a,  123,  refets  to  the  original  de- 
scription of  that  species  on  page  123  of  the  paper  above  men- 
tioned; while  Belocephalus  Scudder,  1875,  458,  means,  as  a  ref- 
erence to  the  bibliography  will  show,  that  th^  geuXis  Belocephalus 
was  founded  by  Scudder  on  page  458  of  his  "Century  of  Orthop- 
tera Decade  II.  Locustaria?,"  which  appeared  in  the  Proceedings 
of  the  Boston  Sociefy  of  Natural  History,  Vol  XVII,  pp.  454-462. 
As  the  joint  works  of  Kehn  &  Hebard  are  so  numerous  and  the 
references  to  them  so  many,  the  abbreviations  R.  &  H.  have  been, 
for  the  most  part,  used  for  citation  to  them  throughout  the  text. 

No  attempt  has  been  made  to  make  reference  to  all  the  men- 
tions of  each  species  in  the  works  cited,  as  such  complete  synony- 
my would  fill  a  volume  by  itself.  Special  students,  who  wish  a 
more  extended  synonymy,  are  referred  to  Scudder's  "Index  to 
North  American  Orthoptera,"  which  includes  every  known  ref- 
erence to  each  species  up  to  the  close  of  the  year  1900.  A  manu- 
script continuation  of  this  index  has  been  made  by  A.  N.  Caudell 
which,  it  is  hoped,  will  soon  be  published.  Another  work,  indis- 
pensable to  the  special  student,  is  Kirby's  "Synonymic  Catalogue 
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of  Orthoptera,"  published  in  three  volumes  (1904,  1906,  1910), 
which  deals  with  the  Orthoptera  of  the  world,  but  contains  many 
errors  in  the  synonymy  of  the  Xorth  Americaii  forms. 

Measure:ments. — The  measurements  used  in  this  work  are 
given  in  millimeters  or  decimals  thereof.  A  millimeter  (mm.)r= 
.0394,  or  a  little  more  than  1/25  of  an  inch.  For  all  practical 
purposes  it  may  be  remembered  that  2.5  mm. =1/10  inch;  3  mm.= 
1/8-j-inch;  4  mm.=l/6-(-inch ;  5  mm.^l/o  inch;  7.5  mm.=:3/10 
inch;  10  mm.:=2/5  inch;  12.5  mm.=;l/2  inch;  15  mm.=3/5  inch; 
17.5  mm. =7/10  inch ;  20  mm.=n4/5  inch. 

The  measurements  as  given  are  usually  those  of  the  extremes 
of  the  series  at  hand  and  thus  represent  fairly  well  the  variation 
in  size  of  the  different  parts  measured.  The  length  of  the  body 
is  taken  from  the  tip  of  the  vertex  to  the  apex  of  the  subgenital 
plate  in  male  and  base  of  ovipositor  in  female. 

Habits  and  Songs  of  Orthoptera. — The  habits  of  any  form 
of  animal  life  are  usually  of  especial  interest  to  the  student  of 
natural  history.  Each  individual  of  the  myriad  living  moving 
forms  found  upon  this  old  earth  of  ours  has  its  daily  routine  of 
life, — its  journeys  great  or  small,  its  quest  for  food,  its  search  for 
a  mate,  its  care  of  offspring,  its  place  of  hiding,  Its  means  of  self- 
protection,  its  limits  in  hours  or  days  or  years  of  life, — its  final 
passing  back  to  the  dust  of  the  common  motJier— rto  that  matter 
which  is  indestructible,  yet  ever  mutable — ever  ready  to  become 
a  living,  moving  part  of  a  mite  or  a  man,  a  mouse  or  an  elephant. 
Of  all  these  forms  of  life  none  are  more  interesting  in  habits  than 
the  Orthoptera  which,  while  few  in  numbers  as  compared  with 
the  great  bulk  of  insect  life,  have  a  history  reaching  back  far  be- 
yond that  of  man  himself.  For  they  were  the  first  musicians  of 
the  earth,  and  by  the  means  of  their  shrilling  organs  enlivened  the 
solitudes  of  the  strange  old  Devonian  forests  with  their  love  calls 
and  wooing  notes.  Hancock  in  his  charming  work  "Nature 
Sketches  in  Temperate  America,"  has  described  the  habits  of 
many  Orthopterons.  Scudder  has  set  their  songs  to  music.  He- 
bard  and  Walker,  Somes  and  Morse,  Davis  and  Allard,  Piers  and 
Fox  have  described  their  notes,  their  haunts,  their  daily  habits. 
Prom  the  writings  of  all  these  and  many  others  I  have  gleaned 
and  have  included  in  the  notes  on  each  species  those  observations 
which  it  was  thought  would  be  most  interesting.  To  some  this 
mingling  of  the  poetical  with  the  technical  may  be  deemed  out  of 
place  in  a  work  like  this,  but  Grant  Allen  has  well  said:  "Our 
thoughts  about  nature  and  nature's  objects  are  often  too  largely 
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interwoven  with  hard  technicalities  concerning  rotate  corollas 
and  pedicellate  racemes,  and  I,  for  my  part,  am  not  ashamed  to 
confess  that  I  like  sometimes  to  see  the  dry  light  of  science  diver- 
sified with  some  will-o'-the-wisp  of  pure  poetical  imagination." 

Acknowledgments. — As  already  noted,  this  work  is  based 
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wrote  his  first  paper  on  Orthoptera  fewer  than  60  species  were 
recognized  from  North  America  and  a  number  of  those  were 
synonyms.  In  1900,  when  he  issued  his  second  Catalogue  856  spe- 
cies were  included,  385  of  which  had  been  described  by  him.  A 
number  of  these  have  since  been  shown  to  be  synonyms,  for  his 
later  work,  especially  on  Cciithophiliis  and  Melanoplus,  was  hur- 
ried and  many  mistakes  naturally  resulted.  Of  his  published 
papers  on  Orthoptera  no  fewer  than  81  are  included  in  the 
bibliography  accompanying  this  work,  while  a  large  number  of 
others  dealing  with  extra-limital  species  are  not  mentioned.  Al- 
ways willing  to  answer  questions  and  ever  interested  in  any  new 
form  which  was  discovered,  his  counsel  was  to  me  for  many  years 
both  helpful  and  inspiring.  His  collection  of  Orthoptera  with  its 
many  types  is  now  in  the  Cambridge  Museum  of  Comparative 
Zoology,  where  it  is  one  of  the  lode-stars  which  attract  to  that 
Mecca  of  entomologists  those  interested  in  Orthoptera  from  all 
parts  of  the  world. 

Another  who  aided  in  solving  many  a  knotty  problem  in  my 
old  tyro  days  was  Lawrence  Bruner,  then  as  now  the  Professor  of 
Entomology  in  the  University  of  Nebraska.  He  has  long  been 
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of  South  America,  and  has  published  many  papers  and  described 
many  of  the  species  belonging  to  our  fauna.  His  cabinet  of 
North  American  forms  with  its  numerous  types  is  now  a  part  of 
the  Philadelphia  collections. 

When  I  began  the  preparation  of  this  work  I  realized  that  I 
would  have  to  call  many  times  u]  on  the  present-day  special  stu- 
dents of  North  American  Orthoptera,  those  who  have  kept  the 
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"       Relation  of  an  Orthopteron  to  Other  Animals.     *    ' 

If  we  compare  the  body  of  a  locust  or  other  insect  with  that  of 
any  vertebrate  animal,  as  a  fish,  bird  or  squirrel,  we  find  at  once 
great  and  important  differences.  The  vertebrate  is  an  animal 
with  an  inner  bony  skeleton,  two  pairs  of  jointed  limbs  or  append' 
ages,  and  breathes  by  meaps  of  lungs  or  gills,  according  as  it 
dTjs^e^lls  in :  air  or  water.  The  locust  is  an  animal  wjjieh  has  no 
inner  skeleton  or  bones  whatever,  but  only  a  hard  crust  on  the 
surface  which  surrounds  the  muscles  and  vital  organs.  This  crust 
is  composed  of  separate  rings,  placed  end  to  end. 
•  Animals  whose  bodies  are  thus  composed  of  rings  are  called 
Articulata.  They  are  in  turn  divided  into  two  great  groups,  the 
Vermes  and  the  Arthropoda.  The  Vermes  (worms)  have  all  the 
rings  composing  the  body  very  nearly  alike,  not  hardened  into  an 
outer  crust  or  exoskeleton,  and  without  paired  limhs  which  are 
jointed.  The  Arthropods  have  a  part  of  the  rings  l)earing  paired 
jointed  appendages,  and  have  the  cuticle  or  outer  surface  consist- 
ing largely  of  a  peculiar  substance  called  "chitin,"  which  is  secret- 
ed or  exuded  by  the  cells  which  compose  the  cuticle.  Chitin  itself 
is  insoluble  and  is  not  composed  of  cells,  but  consists  of  fine,  irreg- 
ular plates.  It  hardens  the  cuticle  and  thus  aids  the  latter  in  pro- 
tecting delicate  vital  organs  within,  and  also  in  forming  a  frame- 
work to  which  the  muscles  of  movement  mav  be  attached.  Between 
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the  joints  the  cuticle  is  devoid  of  chitin  and  is  thin,  delicate  and 
flexible,  thus  allowing  the  necessary  freedom  of  motion. 

The  Arthropoda  are  divided  into  four  classes,  as  follows : 

(«)  Crustacea  (crayfish,  lobster,  etc.),  mostly  aquatic;  hav- 
ing the  head  and  thorax  usually  united  and  distinct  from  the 
abdomen;  breathing  by  means  of  gills  or  directly  through  the 
skin,  the  exoskeleton  with  carbonate  and  phospate  of  lime  In  ad- 
dition to  chitin. 

(6)  Arachnida  (spiders,  mites,  etc.),  terrestrial;  head  and 
thorax  usually  combined,  and  bearing  four  pairs  of  legs;  breath- 
ing by  means  of  trachere. 


Fig.   I.     Body  of  a  locust,  side  view,  showing  the  rings  of  which  the  body  is  composed, 
thie  thorax  being  separated  from  the  bead  and  abdomen  and  divided  into  its  three  segments. 

(After   Packard.) 

(c)  Myriapoda  (myriapods,  centipedes,  etc.),  terrestrial; 
usualh-  worm-like,  with  only  the  head  distinct;  legs  numerous; 
breathing  by  means  of  tracheae. 

(d)  Insecta  (grasshoppers,  flies,  beetles,  etc.),  in  great  part 
terrestrial;  legs  six;  adults  usually  with  one  or  two  pairs  of 
wings;  breathing  by  a  system  of  tubes  called  tracheae,  which 
branch  and  ramify  through  every  portion  of  the  body,  and  which 
open  externally  in  about  ten  places  on  each  side  of  the  body  in- 
stead of  at  the  front  end.  The  rings  of  the  body  are  grouped  in 
three  regions;  the  head,  the  thorax  and  the  abdomen.  In  general 
it  may  be  said  that  the  head  contains  or  bears  the  organs  of  sense 
and  of  prehension  and  mastication  of  food ;  the  thorax  the  organs 
of  locomotion,  and  the  abdomen  those  of  reproduction. 

The  External  Anatomy  of  a  Locust. 

Having  thus  shown  that  a  locust  belongs  to  the  class  Insecta 
it  is  thought  best,  before  giving  its  relation  to  the  other  orders 
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of  that  class,  to  describe  briefly  the  external  parts  of  a  typical 
specimen.  The  beginner  may  thus  the  more  readily  grasp  the 
name  and  location  of  the  parts  used  in  classification,  as  well  as 
the  meaning  of  many  of  the  technical  terms  which,  of  necessity, 
have  to  be  used  in  such  a  work  as  this.  The  three  regions  of  the 
body,  the  head,  the  thorax,  and  the  abdomen,  with  their  append- 
ages, will  therefore  be  considered  in  order. 

The  Head. — The  head  of  the  locust  is  composed  of  four  or 
more  segments  or  rings,  solidly  fused  together  to  form  a  single 
cavity  or  hard  box  of  chitin,  known  as  the  epicraniuiii.  This  con- 
tains the  brain  and  accessory  ganglia,  and  the  mouth  cavity.  It 
bears  or  gives  support  to  the  antennae,  mouth  parts,  eyes  and 
ocelli ;  also  internalh^  to  the  muscles  moving  the  mandibles  or 
jaws.  The  broad  basal  portion  of  the  epicranium  back  of  the  eyes 
is  known  as  the  occiput,  the  narrower  portion  between  the  eyes, 

§the  vertex,  while  the  long  frontal  portion 
*  >,  as  far  down  as  the  prominent  transverse 
anl/Oi  ^ 

tc         suture  is  the  front  or  face. 
The  short  plate  (cly),  below  or  in  front 
'/^"       of  the  epicranium,  is  the  ch/peus.     Below 
^/         this  and  hinged  to  its  front  edge  is  a  mov- 
w^       able  flap  known  as  the  lahrum  (Ihr)  or  up- 
per  lip,  to  which  are  attached  a  pair  of 
jointed  lahial  palpi.     This  forms  the  roof 
or  covering  of  the  front  part  of  the  mouth, 
Fig.  2.    Front  view  of  the  withiu  whicli  are  the  large,  black-tipped, 

iiead    of    a    locust.         (After     .,,      ,.  j't,7  t       j\  i-u 

Lugger).  toothed   jaws   or   mandioles    {ma),   which 

are  so  attached  to  the  epicranium  as  to  move  only  in  and  out  or 
to  and  from  a  median  line.  As  has  been  shown  by  Nininger 
(Psyche,  XXII,  13)  the  two  mandibles  in  Orthoptera  are  not 
alike  as  is  generally  supposed,  but  the  left  one  is  slightly  the 
larger  and  projects  beyond  the  right  one  ventrally  when  closed. 
The  distal  ends  of  the  two  mandibles  are  beveled  differently  so  that 
when  closed  the  beveled  surfaces  are  contiguous  throughout  and 
do  not  meet  on  the  median  line  but  always  to  the  right  of  it.  In- 
serted on  the  sides  of  the  head  just  behind  the  mandibles  and 
arched  over  the  tongue  will  also  be  found  a  pair  of  accessory  jaws, 
the  maxillae  (mx),  each  of  which  is  composed  of  three  parts,  the 
most  important  being  the  jointed  maxillary  palpus.  The  seg- 
ments of  these  palpi  are  usually  five  in  number  and  vary  in  size 
and  form  in  different  groups  therefore  being  often  used  in  classi- 
fication.   The  development  and  shape  of  these  maxillae  in  the  lo- 
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cust,  as  well  as  in  other  Orthoptera,  depend  very  largely  upon 
the  nature  of  the  food,  as  these  organs  serve  not  only  to  seize  and 
hold  the  food  in  the  mouth,  but  also  as  accessory  jaws,  aiding  the 
mandibles  in  rendering  the  food  more  suitable  for  swallowing. 
Their  palpi  are  not  only  organs  of  touch,  but  in  many  cases  act 
as  hands  in  helping  to  prehend  and  carrying  morsels  of  food  to 
the  mouth. 

Above  the  clypeus,  is  a  ridge  extending  upward  along  the 
median  line  of  the  face  to  the  vertex.  This  is  the  frontal  costa, 
and  its  characters  are  often  used  in  classification.  In  one  species 
it  may  be  sulcate  or  grooved,  in  another,  flat.  Its  edges,  or  carinw 
may  be  parallel  the  full  length  or  may  diverge 
^'f"*  or  converge.  Its  width  and  prominence  are 
,  .  also  often  mentioned. 
li^n^V/  ..""^'*  The  region  on  the  side  of  the  head,  behind 
W  I  yr  |--y«  •    the  eye  and  above  the  base  of  the  mandibles,  is 

the  cheek  or  gena  {gen.).    To  its  inner  wall  is 

,       attached   the   large   muscle   which    moves   the 

--■^■f      mandible. 

The  eyes  of  a  locust  are  five  in  number,  two 
of^'fad^'  (After  Lu^  large  couipouud  ones  and  three  small,  simple 
^^^■^  ones.     The  compound  eyes  are  present  in  all 

Orthoptera.  In  the  locust  they  vary  in  shape,  but  for  the  most 
part  are  oval,  and  are  located  on  the  upper  portion  of  the  sides 
of  the  head.  Each  is  made  up  of  many  thousands  of  six-sided 
facets  or  lenses,  in  each  of  which  a  single  filament  of  the  optic 
nerve  ends.  The  simple  eyes  or  ocelli  {oc.)  are  absent  in  some 
Orthoptera,  as  the  Tettigoniidae,  some  of  the  Gryllidae  and  the 
females  of  some  Mantidae,  but  are  present  in  the  locust.  Two  of 
them  are  situated  just  above  the  base  of  the  antennae,  close  to  the 
inner  margins  of  the  compound  eyes,  while  the  third  is  located 
near  the  middle  of  the  frontal  costa.  Their  position  varies  in  the 
different  families  of  Orthoptera,  and  there  are  but  two  in  the 
Gryllotalpinae  or  mole  crickets. 

These  ocelli  are  thought  to  be  inherited  from  the  obscure  eyes 
of  the  worm-like  ancestry  of  the  locust,  while  the  many  facetted 
compound  eyes  of  insects  and  crustaceans  have  been  evolved  to 
satisfy  the  needs  of  the  more  recent  existence  of  these  groups. 

The  antennw  {ant.)  of  the  locust  are  simple,  many  jointed 
appendages,  located  on  the  face  between  the  eyes  and  articulating 
with  the  head  hy  a  ball  and  socket  joint.  They  are  principally 
organs  of  touch,  but  are  also  supposed  to  contain  the  nerves  of 


16 


ORTHOPTERA   OF    NORTHEASTERN   AMERICA. 


smell.  They  vary  much  in  length  and  form  among  the  different 
families  of  Orthoptera,  the  variation  being  the  result  of  adapta- 
tion to  their  peculiar  surroundings  and  habits.  For  instance,  in 
those  camel  crickets  (Ceuthophilus),  which  dwell  in  caves,  they 
are  very  much  longer  than  in  those  members  of  the  same  genus 
which  dwell  above  ground.  Characters  pertaining  to  their  form, 
length,  and  point  of  union  with  the  head,  are  much  used  in  classi- 
fication. Such  terms  as  filiform,  clavate,  setaceous,  etc.,  relating 
to  their  form,  are  defined  in  the  accompanying  glossary. 

Characters  pertaining  to  the  vertex,  or  that  part  of  the  epicra- 
nium,  between  the  eyes,  are  much  used  in  separating  the  different 
species  of  Orthoptera.  The  central  portion  of  the  vertex,  known 
as  the  disk  (dv)  or  scutcllum  (sv)  is  often  depressed,  or  sepa- 
rated from  the  remainder.  Its  bounding  walls  are 
termed  lateral  carince  and  often  a  median  carina  di- 
vides it  into  two  parts.  The  front  portion,  or  apex, 
often  called  the  fastigium,  is  variable  in  form  and  its 
characters  are  also  much  used.  On  the  outer  side  of, 
and  a  little  below  the  front  half  of  each  lateral  carina 
of  the  vertex  there  is,  in  many  Orthoptera,  a  little 

Fig.  4.  Show- 
ing  fastigium,  space  or  concavitv  bounded  by  elevated  ridges.    These 

disk  and  foveo-  "  '-w         /  e  \  1      ■,     • 

lae  of  vertex,  spaces  are  the  lateral  foveolcB  {f.)  and  their  varia- 
ger.)  tions  in  size  and  form  also  afford  characters  much 

used  in  classification. 

The  Thorax  and  its  Appendages. — The  middle  region  of  the 
body  of  a  locust  or  other  insect  is  called  the  thorax.  To  study  its 
parts  aright,  the  wings  and  legs  attached  to  it  should  be  removed, 
when  it  will  be  seen  to  consist  of  three  rings  or  segments.  These 
are  known  as  the  prothorax,  mesothorax  and  metathorax.  With- 
in these  rings  are  located  the  muscles  for  moving  the  wings  and 
legs,  as  well  as  some  of  the  digestive  organs. 

The  prothorax  of  the  locust  (Fig.  5)  has  its  entire  dorsal 
surface,  and  sides  in  great  part,  covered 
by  a  large  sunbonnet-shaped  piece  known 
as  the  pronotum  (pro).  This  varies 
much  in  shape  and  size  in  the  different 
families  of  Orthoptera.  ..  Its  upper  sur- 
face is  called  the  disk,  and  its  sides  the 
lateral  lohcs.  Raised  lines  known  as  the 
lateral  carinw  usually  separate  the  disk 
from  the  sides,  while  often  a  third  line, 
,the  median  carina  runs  lengthwise  through 
the  middle  of  the  disk. 


Side    view     of 
prothorax      of     a     locust. 
(After   Lugger.) 
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This  may  be  high  or  low,  crested,  arched,  distinct,  aborted, 
etc.  It  is  usually  cut  by  one  or  more  notches  formed  by  shallow 
grooves  or  sulci  which  cross  the  disk  of  the  pro- 
notum  and  extend  down  its  sides.  The  hindmost 
of  these  sulci  or  grooves  divides  the  disk  of  the 
pronotum  into  two  parts  known  as  the  prozona 
(pz)  and  metazona  imz).  The  fore  and  hind 
margins  of  the  disk  of  pronotum  may  be  truncate, 
rounded,  angled,  notched,  etc.  The  surface  of  the 
disk  is  usually  smooth,  but  sometimes  wrinkled 
and  may  be  rugose  or  roughened  with  numerous 
tubercles. 


h|X--\ 


Dorsal 
view  of  head  and 
pronotum.  (After 
Lugger.) 


The  under  or  ventral  side  of  the  prothorax  is 
a  narrow,  somewhat  movable  piece  called  the  prosternum.  On 
its  center  it  often  bears  a  tooth  or  si)ine  (pro.  sp.),  the  ])resence 
or  absence  and  shape  of  which  form  characters  used  in  classifica- 
tion. Near  the  outer  ends  of  the  prosternum  are  shallow  sockets 
in  which  are  attached  the  front  pair  of  legs. 

The  mesothorax  and  inctnihord.r.  the  second  and  third  seg- 
ments of  the  thorax,  are,  in  the  locust,  rather  firmly  united  with 
the  basal  abdominal  segment  of  the  abdomen  to  form  a  firm 
walled  box,  though  in  the  Blattidae  they  are  distinct.    The  upper 

])ortion  of  these  segments  is,  in 
most  Orthoptera,  partly  or 
wholly  covered  by  the  pronotum 
or  base  of  the  outer  wings.  To 
the  mesothorax  are  attached  the 
tegmina  or  outer  pair  of  wings 
and  the  second  or  middle  pair 
of  legs.  To  the  metathorax  are 
joined  the  inner  wings  and  the 
third  or  hind  pair  of  legs.  The 
under  or  ventral  portion  of 
these  segments  are  called,  re- 
spectively the  mesosfernum  and 
metastcrnum.  (Fig,  7.)  The 
former  in  the  locust  is  com- 
j)osed  of  a  front  transverse  por- 
tion, with  two  nearly  rectangular  lobes  projecting  backward.  Be- 
tween these  lobes  is  dove-tailed  a  squarish  tongue,  or  forward 
prolongation  of  the  metasternum.    The  latter  is  united  with  the 


Fig.    7.      Lower    or    ventral    view    of    the 
thorax  of  a  locust.      (After  Lugger.) 
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basal  abdominal  segment  bj'  the  dove-tailing  of  a  similar  but  nar- 
rower tongue  betvv'een  its  lobes.  The  side  pieces  of  the  mesotho- 
rax  and  metathorax  are  called  pleurites  and  bear  the  prefixes 
ineso  and  meta. 

<The  wings  are  thin,  broad,  m6i*e  or  less  leaf -like  folds  of  the 
integument  or  body  covering,  whieb  are  joined  to  the  thorax  and 
moved  by  powerful  muscles  locatM  within  the  thoracic  cavity. 
The  first  or  outer  pair  of  Avings  of  the  locust  and  other  Orthop- 
tera  serve  as  shields  or  covers  for  the  more  delicate  inner  pair. 
In  the  text  which  follows  they  arfe  called  tegmina.  Each  wing 
cover  or  tegmen  is  a  thin,  more  oi*  less  transparent,  leathery  or 
parchment-like  plate  of  chitin,  strengthened  by  a  network  of  tubes 
called  nerves  or  veins.  The  spaces  enclosed  by  the  veins  and  their 
cross  branches  are  called  cells.  When  folded  and  at  rest  upon 
the  bod}^  the  outer  face  of  the  tegmen  of  a  locust  is  vertical,  with 
the  front  or  costal  margin  below,  and  the  posterior  or  sutural 
margin  lying  along  the  back;  that  of  the  left  tegmen  slightly  over- 
lapping the  right. 

The  principal  veins  of  the  tegmen,  of  a  locust  diverge  from  the 
basal  end  and  are  seven  in  number.  The  one  nearest  the  front  or 
lower  margin  of  the  tegmen  is  the  suhinarginal  or  costal  vein  {(■). 

s  4  h         d'  d 


Fig.  8.     Right  tegmen  of  a  locust,  showing  the  venation.     The  names  of  the  veins  desig- 
nated by  the  letters  are  given  in  the  text.     (After  Saussitre.) 


it  is  undivided,  and  may  usually  be  traced  for  a  little  more  than 
half  the  length  of  the  tegmen,  though  in  some  locusts  it  is  lacking. 
The  second  and  longer  vein,  also  undivided,  is  the  mediastinal 
(ill).  The  third  and  much  larger  vein  is  the  hiintcral  (//).  some- 
times called  the  subcostal.  It  gives  rise  to  several  large  branches, 
the  subdivisions  of  Avhicli  form  the  framework  of  the  greater  part 
of  the  tegmen.  The  larger  of  these  branches  (d),  is  known  as  the 
discoidal  vein,  its  branches  being  designated  as  d%  dd'\  etc.  The 
fourth  or  median  vein  («),  is  much  smaller  and  soon  divides  into 
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branches  of  nearly  equal  size.  Above  or  behind  the  median  vein 
is  sometimes  present  a  short,  undivided  vein  (i),  known  as  the 
intercalary  vein.  Next  in  order  is  the  ulnar  vein  (?/),  which 
gives  off  several  branches  {u',  u" ,  etc.).  The  upper  division  of  this 
vein  (o)  is  known  as  the  posterior  ulnar  or  the  suhntedian  vein. 
Close  to  and  parallel  with  it  near  the  upper  or  hind  margin  of 
the  tegmeu,  is  the  undivided  anal  vein  ((/),  while  the  uppermost 
vein  of  the  tegmen,  also  undivided,  is  the  axillary  vein  (x). 

in  h  d  fi       d 


F"ig.    9.      Right   teginen   of   the    locust,   Dissosteira   Carolina    (L.)- 
Showing  the  venation.      (After   Saussure.) 

The  tegmen  is  divided  bv  these  veins  into  three  areas:  The 
costal  or  marginal  area  (J/)  forms  the  lower  or  front  edge  of 
the  wing  cover  and  is  bounded  above  and  behind  by  the  humeral 
vein.  The  median  or  discoidal  area  (/>)  is  much  the  largest  and 
lies  between  the  humeral  and  posterior  ulnar  veins.  The  anal  or 
dorsal  area  (X)  is  the  free  margin  lying  along  the  back  above  and 
behind  the  anal  vein.  The  posterior  end  of  the  tegmen  (A)  is 
known  as  the  apical  margin. 

.-  W  i-gJB'-^  -MU  ».J.t-  '.^TT^T 


Right  teginen   of  a  locust,  showing  the  "areas"  designated  in  the  text. 
(After    Saussure.) 

The  inner  or  second  pair  of  wings  are  joined  to  the  meta- 
thorax,  and  when  at  rest  lie  folded  beneath  the  tegmina.  If,  in  a 
fresh  example,  the  dark  colored  marginal  vein  be  pulled  outward 
or  forward  with  a  pair  of  forceps,  it  will  be  seen  that  the  wing 
is  a  thin,  parchment-like  membrane,  with  a  stiff  front  edge,  which 
is  nearly  straight,  while  the  rounded  outer  and  hind  margins  are 
thin  and  flexible.  When  in  flight,  the  wing  is  fully  extended,  its 
upper  surface  being  convex,  while  its  front  margin  is  rendered 
still  more  rigid  by  being  overlapped  by  the  internal  margin  of  the 
upper  wing  or  tegmen.  The  numerous  veins  radiating  from  the 
base  are  so  arranged  that  their  elasticity  causes  the  wing  to  fold 
upon  itself  like  a  fan  as  soon  as  its  margin  is  released.    The  prin- 


20  ORTHOPTERA    OF   NORTHEASTERN   AMERICA. 

cipal  veins  correspond  in  position  to  those  of  the  tegmina,  and 
have  the  same  names.  Both  tegmina  and  wings  are  wanting  in  a 
number  of  species  of  Orthoptera,  while  in  others  the  tegmina  are 
present  and  the  wings  absent. 

The  legs  of  a  locust  are  six  in  number,  arranged  in  pairs,  one 
pair  being  joined  to  each  of  the  divisions  of  the  thorax.  The  first 
and  second  pairs  are,  in  the  leaping  Orthoptera,  much  smaller 
than  the  third,  but  the  number  and  name  of  the  joints  is  the  same. 
They  unite  with  the  body  at  a  different  angle  from  the  hind  or 
third  pair,  and  are  therefore  adapted  to  crawling  and  clinging  to 
grass  stems  or  other  support  rather  than  to  leaping. 

The  hind  pair  or  leaping  legs  of 
the  locust  are  composed  of  five 
I)arts:  The  coxa  (c),  or  basal  divi- 
sion, which  is  joined  to  the  meta- 
thorax ;  a  small  segment,  the  tro- 
chanter (fr),  immovably  joined  to 
the  upper  apical  portion  of  the 
coxa;  the  femur  (/),  a  long,  swol- 
len, club-shaped  segment,  which 
makes  up  nearly  half  the  length  of 
the   limb.     When  the  insect   is  at 

rest,  it  extends  upward  and  back- 
Fig.   II.     Hind  leg  of  a  locust.     (Af-  ..■,.,  .       ,  -,      ,  ,, 

ter  Lugger.)  ward,  With  its  apical  end  above  the 

dorsal  surface  of  the  body.  This  segment  contains  powerful  leap- 
ing muscles.  The  tiMa  (ti)  is  about  as  long  as  the  femur  but  is 
very  slender  and  of  uniform  diameter.  When  at  rest  it  extends 
downward  and  backward,  at  an  acute  angle  from  the  apex  or 
knee  of  the  femur,  but  in  the  act  of  jumping  it  is  jerked  backward 
against  the  ground  or  other  support,  into  which  the  tibial  spurs 
are  driven,  then  the  sudden  straightening  of  the  legs  by  the  power- 
ful internal  muscles  i)ropels  the  insect  into  the  air.  In  leaping 
the  tibia  is  kept  from  wobbling  by  a  lobe  extending  back  each 
side  of  its  base,  from  the  apex  of  the  femur.  The  tibia  usually 
bears  on  each  of  its  upper  outer  margins  a  row  of  spines,  and  at 
the  end  one  or  more  pairs  of  longer  s])ines  or  spurs  known  as 
calcaria.  The  tibiae  of  the  fore  legs  of  a  number  of  Orthoptera 
are  much  modified  for  use  in  burrowing  or  prehending  food.  The 
tarsus  (fa)  or  foot  of  the  locust  is  made  up  of  three  movable 
joints.*    The  first  and  longest  has  upon  its  lower  surface  a  soft 


*In  the  grouse  locusts  or  Tetrigidse  and  the  sand  crickets  or  Tridactylinse  the  fore  and 
middle  tarsi  have  but  two  joints,  while  the  tarsi  of  most  Tettigoniidas  have  four  and 
those  of  the  Blattidse,  Mantida;  and  Phasmid.-e  five. 
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pad  or  pulvillus  (p)  which,  by  its  adhesion  to  foreign  bodies, 
serves  as  a  point  of  resistance  in  leaping.  The  second  joint  is 
much  shorter  and  carries  a  smaller  pad.  The  third  joint  is  long 
and  slender,  with  two  curved  pointed  claws  or  ungues  (un)^  be- 
tween which  is  a  concave  sucking  disk  or  pad,  known  as  the 
arolium. 

The  Abdomen. — The  abdomen  or  hind  portion  of  the  body  of 
the  locust  (Fig.  1)  is  composed  of  ten  more  or  less  complete  seg- 
ments, so  united  as  to  be  movable  in  a  small  degree.  Each  seg- 
ment is  composed  of  two  parts,  a  tergum  or  upper  portion,  and  a 
sternum  or  under  piece.  The  tergum  is  crested  or  bent  in  the 
median  line  to  form  a  ridge,  the  two  sides,  sloping  downward,  be- 
ing known  as  tergites.  The  sternum  of  the  first  or  basal  ab- 
dominal segment  is  united  firmly  to  that  of  the  metathorax.  The 
tergites  of  this  segment,  in  the  locust,  each  contain  a  large  open- 
ing closed  by  a  membrane,  the  auditory  organ  or  ear.    However, 

the  ears  of  many  Orthoptera  are 
borne  upon  the  basal  portion  of 
the  front  tibiae.  Eight  of  the 
abdominal  segments  of  the  lo- 
cust have  a  small  opening  on  the 
lower  margin  of  each  tergite. 
These  are  spiracles  or  external 
openings  of  tubes  which  serve  as 
air  passages.  The  ninth  and 
tenth  abdominal  segments  of  the  locust  are  more  or  less  modified 
in  both  sexes.  The  abdomen  of  the  female  ends  in  a  double  pair 
of  short  curved  movable  horny  plates,  known  as  the  I'alves  of  the 
ovipositor.  In  the  other  families  of  Orthoptera  in  which  the  ovi- 
positor is  visible,  these  plates  varj'  greatly  in  form  and  size.  The 
valves  in  the  female  locust  are  used  in  forcing  the  earth  aside, 
thus  forming  a  pit  in  which  the  eggs  are  deposited.  Between  and 
hidden  by  them  is  the  ovipositor  proper. 

The  ventral  portion  of  the  last  abdominal  segment  of  the  male 
locust  is  a  large,  upcurved,  spoon-shaped  piece  known  as  the  s?/6- 
genital  plate.  Attached  to  the  tergum  of  the  next  to  the  last  seg- 
ment are  a  pair  of  appendages  known  as  the  cerci.  In  the  male 
locust  these  are  unjointed,  and  in  the  different  species  vary  much 
in  size  and  shape,  often  affording  valuable  characters  for  classifi- 
cation. In  many  of  the  other  families  they  are  jointed,  and  more  or 


Auditory  organs 
locust;  (B)  of  a 
(.After  Lugger.) 


katydid. 
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less  hail y.    The  cerci  of  the  female  locust  are 
inuch  smaller  than  those  of  the  male,  and  in 
other  Orthoptera  are  often  wanting.    The  ter- 
guni  or  upper  portion  of  the  tenth  abdominal 
segment  is  a  triangular,  often  thick  solid  plate, 
known  as  the  supra-anal  plate.     At  the  base 
doSn  ot  mis*  locuS;  of  this  plate  and  resting  upon  it,  a  pair  of  pro- 
c4rd"7^fu"rcuk-'^**'sub-  j^^tions,   kuowu   as  the  furciila,  are  usually 
fbdominKe'g mints.'  pi'eseut  in  the  male.    In  certain  genera  of  lo- 
(After  Hart.)         custs  the  shape,  size  and  relative  position  of 
these  afford  valuable  specific  characters.     Lying  within  the  cav- 
ity of  the  subgenital  plate,  and  occupying  the  space  beyond  the 
tip  of  the  supra-anal,  there  is  in  the  Melanopli  a  structure  covered 
with  a  soft  integument.     This  is  known  as  the  pallium  and  is 
used  to  some  extent  in  classification. 

The  above  constitute  the  more  important  external  parts  of  the 
locust,  the  characters  of  which  are  used  in  determining  the  name 
and  position  of  any  member  of  the  order  Orthoptera.  As  will  be 
seen  in  the  pages  which  follow,  these  different  parts  vary  much 
in  size  and  in  form,  but  the  names  given  to  them  apply  as  well  to 
the  members  of  one  family  as  to  another.  By  referring  to  the  ac- 
companying figures,  and  by  observing  carefully  the  parts  of  the 
specimen  in  hand,  the  beginner  need  have  little  hesitation  in  de- 
ciding as  to  whether  the  description  agrees  with  that  specimen. 

The  Relation  of  Orthoptera  to  Other  Insects. 
All  true  insects  can  be  separated  into  one  or  the  other  of  two 
great  groups,  based  upon  the  kind  of  changes  or  transformations 
which  they  undergo  before  reaching  the  adult  or  winded  stage. 
To  one  grou]) — the  Mctahola — belong  those  insects  which  undergo 
what  is  termed  a  complete  metamorphosis.  In  th'S  group  there 
are  four  distinct  stages — the  egg.  larval,  ])upal  and  imago — in  the 
order  named.  No  insect  is  hatched  from  the  egg  with  wings,  and 
when  an  insect  reaches  the  winged  stage  it  is  adult,  and  never 
grows  thereafter.  Thus  the  gnats  and  midges  are  not  the  sons 
and  daughters  of  the  larger  flies,  but  are  full  grown  insects  of 
themselves,  which  are  undergoing  the  fourth  or  last  stage  of  their 
lives.  The  second,  the  larval  or  worm-like  stige.  is  the  one  in 
which  the  insect  of  this  grouj*  is  commonly  the  most  injurious, 
for  then  it  eats  voraciously,  and  then  is  the  only  period  of  its  life 
when  it  grows  in  size.  The  ];ui»al.  or  third  stage,  is  usually  a 
quiescent  one,  the  insect  eating  nothing  and  not  increasing  in  size. 
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Fig.  14.  Partial  metamorphosis  of  Melanopius  femur-nibrum,  showing 
the  five  nymph  stages,  and  the  partial  growth  of  the  wings,  which  are  first 
visible    externally    in    3,    3b,    3c.     (After    Packard.)    - 
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but  undergoing  great  changes  of  form.  Thus  the  homely  and  often 
repulsive  grubs,  maggots  and  caterpillars,  which  are  the  larval 
forms  of  the  beetles,  flies  and  butterflies,  respectively,  enter  the 
third  stage  as  worm-like  crawling  creatures,  and  emerge  from  it 
as  beautiful  winged  forms,  sometimes  glistening  and  gleaming 
with  all  the  colors  of  the  rainbow.  This  change  of  life  and  form 
is  undoubtedly  of  great  advantage  to  the  most  of  this  group  of 
insects,  as  it  tends  to  prevent  the  extinction  of  the  species ;  since, 
if  at  a  given  moment  the  parents  were  swept  out  of  existence,  the 
young,  living  in  a  different  station,  would  continue  to  represent 
the  species. 

The  second  group,  the  Heterometahola,  comprises  those  insects 
in  which  the  metamorphosis  is  incomplete]  the  young,  when 
hatched  from  the  egg  being  wholly  wingless  and  of  the  same  gen- 
eral form  as  the  parent.  As  the  insect  grows  it  moults  its  skin  a 
number  of  times  and  wings  develop  gradually,  there  being  no 
sharp  line  defining  the  larval  and  pupal  stages.  The  young  of  all 
stages  are  called  nymphs  and  continue  active  and  feed  from  the 
time  of  hatching  until  they  reach  the  final  moult  and  emerge 
therefrom  mature  or  in  the  imago  stage.  The  number  of  moults 
which  Orthoptera  undergo  varies  in  the  different  families.  In 
the  true  locusts  there  are  five,  while  cockroaches  and  some  man- 
tids  are  said  to  have  as  many  as  seven. 

It  is  to  this  second  group,  the  Heterometahola,  whose  members 
undergo  an  incomplete  metamorphosis,  that  the  Orthoptera,  the 
order  of  which  this  paper  treats,  belong.  From  other  orders  of 
the  group,  as  the  Hemiptera  or  true  bugs,  Odonata  or  dragonflies, 
etc.,  the  Orthoptera  may  be  known  hy  having  the  wings,  when 
present,  net  veined,  four  in  nmiiher,  the  outer  pair  leathery  or 
parchment-like  and  usually  overlapping  when  at  rest;  the  inner 
pair  thinner,  more  delicate  and  folded  in  plaits  like  a  fan ;  mouth 
parts  hiting;  hind  legs  in  the  greater  number  of  forms,  greatly  en- 
larged for  leaping.  The  name  Orthoptera  is  derived  from  two 
Greek  words,  orthos,  straight,  and  pteron,  a  wing,  and  refers  to 
the  longitudinal  folding  of  the  hind  wings.  The  fore  wings,  or 
tegmina,  are  not  used  in  flight,  the  hind  pair  alone  being  used 
for  that  purpose. 

Enemies  of  Orthoptera. 

With  the  exception  of  the  Mantids,  all  our  Orthoptera  are 
injurious,  most  of  them  being  vegetable  feeders.  Were  it  not  for 
the  many  natural  enemies  which  prey  upon  them,  they  would 
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abound  each  season  in  such  vast  numbers  as  to  prove  a  veritable 
scourge.  These  enemies  are  many  of  them  parasites  which  live 
only  upon  Orthopterous  forms,  and  when  the  latter  are  abundant 
the  parasites  also  increase  in  number,  and  soon  devastate  the 
hordes  of  insects.  Besides  these  parasites,  many  predaceous  or 
beneficial  insects  feed  upon  locusts  and  crickets;  and  birds,  both 
wild  and  domesticated,  are  exceedingly  fond  of  them.  These  par- 
asites, predaceous  insects  and  birds  are,  therefore,  of  great  benefit 
to  the  farmer,  and  he  should  do  all  in  his  power  to  increase  their 
number,  in  order  to  keep  within  bounds  the  different  species  of 
Orthoptera. 

A^EGETABLE  PARASITES. — Amoug  the  most  common  parasites  of 
locusts  are  two  or  three  species  of  vegetable  fungi,  which  in  wet 
seasons  attack  them,  sap  their  veins  and  in  time  destroy  many  of 
their  tissues.     One  often  finds,  after  a  long,  damp  spell  in  late 

summer,  many  dead  specimens  of  our 
larger  locusts  clinging  to  the  tops  of 
weeds.  A  close  examination  will  show 
that  their  bodies  are  soft,  and  issuing 
from  them  in  many  places  are  the  ends 
of  fungus  tubes.  These  locust  fungi, 
Entomopthora  calopteni  Bessy,  Em- 
pusa  grilli  Fres.,  and  Sporotrichum 
glohidifcnnn  Speg.,  for  some  unex- 
plained reason  often  impel  the  insects 
affected  to  climb  some  tall  weed  or 
grass  stem  and  cling  to  it  with  such 
tenacity  that  the  body  remains  long 
after  death.  The  spores  given  off  from 
the  fungus  of  the  diseased  or  dead  lo- 
cust, are  more  widely  scattered  by  this 
peculiar  habit  which  the  host  insect 
has  of  climbing  tall  weeds,  as  they  can 
the  more  readily  be  dispersed  over  wide 
areas.  Besides  these  fungus  parasites,  other  vegetable  bacteria 
attack  locusts  in  favorable  seasons.  But  this  takes  place  only  in 
long  warm,  damp  spells ;  during  which  the  locust  has  sought  shel- 
ter and  been  deprived  of  food.  Many  are  then  often  congregated 
together  and  one  individual  affected  by  the  disease  may  inocu- 
late hundreds.  In  a  dry  season,  the  locusts  and  green  grasshop- 
pers are  much  more  healthy  and  abundant  and  the  damage  which 
they  do  is  much  greater  than  in  a  wet  one. 


Fig.  15.  Locust —  Melan- 
oplus  bivittatus  (Say) — killed 
by    a    fungus.      (After    Lugger.) 
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In  our  northern  states  the  number  of  Orthoptera  and  other  in- 
sects which  will  be  present  in  any  summer  depends  largely  upon 
the  character  of  the  preceding  winter.  Most  insects  pass  the  win- 
ter in  either  the  egg  or  the  pupal  stage;  since  these  forms  can 
readily  withstand  long  and  severe  cold  weather,  in  fact  may  be 
frozen  solid  for  weeks  and  retain  life  and  vigor,  both  of  which 
are  shown  when  warm  weather  and  food  appear  again.  Indeed, 
it  is  not  an  unusually  cold  winter,  but  one  of  successive  thawings 
and  freezings,  which  is  most  destructive  to  insect  life.  A  mild 
winter  encourages  the  growth  of  mold  which  attacks  the  hibernat- 
ting  larvae  and  pupae  as  soon  as,  from  excess  of  rain  or  humidity, 
they  become  sickly;  and  it  also  permits  the  continued  activity  of 
insectivorous  mammals  and  birds.  Thus,  moles,  shrews,  and  field 
mice,  instead  of  burying  themselves  deeply  in  the  ground,  run 
about  freely  during  an  open  winter  and  destroy  enormous  num- 
bers of  pupae;  while  such  birds  as  the  woodpeckers,  titmice  and 
chickadees  are  constantly  on  the  alert,  and  searching  in  every 
crevice  and  cranny  of  fence  and  bark  of  tree  for  the  hibernating 
eggs  and  larvae. 

Animal  Parasites. — A  number  of  parasites  belonging  to  the 
animal  kingdom  use  as  their  chief  hosts  the  bodies  of  locusts  and 
other  member  of  the  order  Orthoptera.  Among  the  more  common 
of  these  animal  parasites  is  the  red  locust  mite,  Tromhidium  lo- 


Fig.     i(>.      Troinbidium 
eggs    (after    Emerton)  ;    b,    newly    hatched    larva,    natural    size 
by  the  dot  within   the  circ'.e;    c,   egg;   d,  e,  vacated  egg  shells. 
Riley.) 

custarum  Riley.  On  the  first  warm,  sunny  days  of  spring,  as  soon 
as  the  surface  of  the  earth  is  fairly  dry  and  warm,  scores  of  min- 
ute "red  spiders"  can  be  seen  along  any  pathway  in  the  woods 
and  fields.    They  are  especially  common  if  locusts  were  abundant 
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the  year  before.  These  red  spiders  are  in  fact  mature  red  mites, 
the  two  sexes  of  which  are  shown  in  Fig.  17.  Soon  after  appear- 
ing in  spring,  the  sexes  mate  and  the  female  soon  deposits  300  or 
more  small,  globular  eggs  at  a  depth  of  a  few  inches  in  the  soil. 
From  each  of  these  eggs  there  hatches,  about  the  time  the  young 
locusts  appear,  a  minute  six-legged  mite,  which  runs  actively 
about  in  search  of  some  host  to  which  it  may  attach  itself.  When 
it  happens  upon  a  3'oung  locust,  it  fastens  itself  to  the  wings, 
wing  pads  or  abdomen  and  uses  its  mouth  parts  to  suck  up  the 
fluid  portions  of  its  host.  In  a  short  time  its  body  increases  In 
size,  the  legs  grow  smaller,  and  the  mite  resembles  a  small,  glob- 
ular mass  of  blood  attached  to  the  locust.  Sometimes  as  many  as 
twenty  mites  can  be  counted  on  a  single  host.  When  thus  in- 
fested, the  locust  often  becomes  disabled,  and  drags  itself  about 


Fig.  17.  Trombidium  locustarum  Riley. — a,  mature  larva  when  about  to  leave  the 
wing  of  a  locust;  b,  pupa;  c,  male  adult  when  just  from  the  pupa;  d,  female — the 
natural  sizes  indicated  to  the  right;  c,  pupal  claw  and  thumb;  /,  pedal  claws;  g,  one 
of    the    barbed    hairs    h,    the    striations    on    the    larval    skin.      (After    Riley.) 

in  a  clumsy  fashion,  eats  less  and  dies  early,  often  before  the  mat- 
ing and  egg-laying  season  has  arrived.  In  the  swollen  and  almost 
legless  condition  which  the  mite  soon  attains,  it  can  not  move 
about,  and  so  remains  in  one  position  until  full  grown,  when  it 
drops  to  the  ground  and  enters  the  pupal  stage  from  which  it 
emerges  as  the  ''red  spider-kin''  of  spring.  It  often  becomes  ma- 
ture in  late  autumn  and  passes  the  winter  in  the  ground  where  it 
is  not  idle,  except  when  the  temperature  sinks  below  the  freezing 
point.  It  feeds  upon  all  sorts  of  soft  food,  and  whenever  it  has 
access  to  the  eggs  of  locusts  it  greedily  eats  them.  In  soil  con- 
taining eggs  of  locusts  large  numbers  of  these  mites  congregate. 
They  creep  into  every  hole  in  search  of  these  eggs  and  thrive  upon 
such  rich  food.     The  great  advantage  of  fall  plowing  over  all 
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other  remedies  against  locusts  is  seen  in  regard  to  these  red  mites, 
as  the  plowing  of  fields  in  which  the  eggs  of  locusts  have  been 
deposited  will  destroy  the  young  locusts  hatching  from  them,  but 
not  the  mites,  which  can  easily  work  their  way  toward  the  surface. 

Other  parasitic  animals  besides  these  mites  often  attack  the 
different  species  of  Orthoptera.  On  a  number  of  occasions  I  have 
found  protruding  from  the  abdomens  of  green  grasshoppers  and 
crickets  a  slender  "hair  worm"  or  "horse-hair  snake,"  a  species  of 
Gordius.  If  the  body  of  such  grasshopper  or  cricket  be  cut  open 
the  interior  is  often  found  to  be  almost  filled  with  this  parasite, 
which  is  many  times  longer  than  its  host,  and  it  will  be  seen  that 
all  the  important  organs  of  the  latter  are  pressed  to  one  side  and 
unable  to  perform  their  necessary  functions.  Locusts  so  affected 
are  seldom  able  to  propagate  their  kind. 

Among  insect  enemies  of  the  Orthoptera,  which  aid  largely  in 
keeping  down  their  numbers,  are  "Tachina  Flies,"  "Flesh  Flies," 
"Bee  Flies,"  and  "Blister  Beetles."  Tachina  flies  are  mostly  of  a 
gray  color,  and  resemble  large  house  flies.  In  fields  where  lo- 
custs are  abundant,  one  of  these  flies  may  often  be  seen  hovering 
over  a  large  specimen,  awaiting  a  favorable  opportunitj-  to  de- 
posit one  or  more  of  its  eggs  on  the  neck  or  beneath  the  wing. 
These  eggs  hatch  into  larvae  or  maggots  which  eat  their  way  into 
the  body  of  the  locust.  There  they  seem  to  avoid  the  most  vital 
parts,  but  feed  upon  the  fatty  secretions  stored  up  for  future  use 
of  the  reproductive  organs.  Locusts  so  affected  have  a  soft, 
flabby  body,  and  can  often  be  readily  caught  by  the  hand.  They 
never  mate,  and  perish  much  sooner  than  the  healthy,  unaffected 
individuals. 

The  flesh  flies  of  the  genus  Sarcophaga  attack  locusts,  katy- 
dids and  grasshoppers  in  much  the  same  manner  as  do  the  tachina 
flies,  and  their  maggots  are  often  found  existing  as  true  parasites 
upon  the  vitals  of  these  Orthopterous  insects.  When  the  mag- 
gots of  these  flies  become  full  grown,  they  burrow  through  the 
body  wall  of  the  locust  and  drop  to  the  ground,  where  they  enter 
the  earth  and  pass  through  the  pupal  stage  from  which  they 
emerge  as  fully  winged  insects,  ready  for  attack  upon  a  new  gen- 
eration of  locusts.  Webster  (1907)  records  the  receiving  from 
Wyoming  of  a  large  number  of  dead  specimen  of  Melanoplus  dif- 
ferentialis  (Thos.)  which  had  been  doing  much  damage  to  alfalfa. 
When  received  the  material  was  full  of  the  maggots  and  pupse  of 
Sarcophaga  gcorgiana  Wied. 
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The  egg  clusters  of  locusts,  crickets  and  other  Orthoptera  in 
the  ground  are  often  attacked  by  the  larval  forms  of  bee  flies  and 
blister  beetles.  The  bee  flies  are  of  a  blackish  gray  color,  densely 
covered  with  pale  yellow  hairs,  and  in  June  and  July  may  often 
be  seen  hovering  above  the  ground,  or  feeding  upon  the  honey  of 
various  species  of  wild  flowers.  Their  eggs  are  laid  among  or 
close  to  the  egg  masses  of  the  locust,  and  their  larvae  feed  upon 
and  destroy  myriads  of  the  eggs  of  the  locusts  and  crickets. 

A  dozen  or  so  species  of  blister  beetles  or  "old  fashioned  pota- 
to beetles"  of  the  genera  Macrohasis  and  Epicauta  occur  in  our 

p]astern  States  and  in  the  winged  or  full 
grown  stage  are  often  very  injurious  to 
])otatoes  and  allied  plants.  The  eggs  of 
the  blister  beetles  are  laid  in  the  ground 
in  late  summer,  and  the  larvae  soon 
hatch  and  move  actively  about  in  search 
of  animal  food,  in  the  form  of  egg 
masses  of  other  insects.  They  have  often 
been  found  feeding  upon  the  eggs  of  lo- 
custs and  other  Orthoptera  and  are  un- 
doubtedly of  much  aid  in  keeping  within 
Fig.   18.     Macrobasis  unicoi-  bouuds  thcse  lujurious  fomis. 

or     Kirby.       The     ash-gray     blis-  -.    ,        xi  /-1 

ter    beetle.      Female.     X    2.       Mauv  of  the  grouud  beetles  or  Cara- 

(After    Chittenden.)  ',,.  .,.,i.,  1  j 

bidfp  feed,  during  both  their  larval  and 
mature  stages,  upon  locust  eggs.  More  than  500  species  of  this 
family  of  beetles  occur  east  of  the  Mississippi,  and  all  are  bene- 
ficial. In  the  mature  stage  they  are  long  legged,  rapid  moving 
forms,  which  mostly  hide  by  day  beneath  logs  and  rubbish  and 
run  actively  about  at  night  in  search  of  some  form  of  flesh  upon 
which  they  may  make  a  meal.  8ince  insect  life  is  the  most  com- 
mon form  which  they  find  on  or  beneath  the  ground,  it  is  but 
natural  that  most  of  their  food  is  composed  of  it.  The  species  of 
Calosoma,  Agonoderus  and  Harpalus,  examples  of  which  are  fig- 
ured herewith,  are  among  the  most  common  and  beneficial  of  this 
family  of  beetles.  The  larvae  of  Harpalus  may,  in  autumn,  often 
be  found  feeding  on  the  egg  masses  of  the  locust. 

Higher  in  the  scale  of  animal  life  are  many  forms  which  are 
among  the  best  friends  the  farmer  possess,  yet  many  of  them  he 
destroys  on  sight  through  ignorance  of  their  beneficial  habits. 
Chief  among  these  are  skunks,  shrews,  moles,  salamanders,  toads 
and  snakes.    Skunks  are  very  fond  of  both  grasshoppers  and  their 
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egg  masses,  as  well  as  of  white  grubs  and  larvae  of  many  other 
injurious  insects,  and  one  can  often  see  where  the}'  have  dug  small 
cavities  in  the  ground  in  search  of  this  form  of  food.  They  are 
regarded  by  the  U.  S.  Biological  Survey,  which  has  made  a  special 


Fig.    19.      a,    Calosoma    calidum    Fab. 
Harpaius  pennsylvanicus  DeJ.    X    -■ 


X     1-2;    b,   Agonoderus  pallipes    Fab.    X    5-    <^« 


study  of  their  habits,  as  the  most  useful  of  our  wild  mammals 
and  therefore  deserve  protection  rather  than  destruction  by  the 
farmer.  Both  shrews  and  moles  are  burrowing  mammals  which 
feed  almost  wholly  upon  insect  life.  True,  the  latter  sometimes 
destroy  the  seeds  of  corn  and  vegetables,  but  the  good  which  they 
do  in  destroying  the  eggs  and  larvae  of  injurious  insects  far  out- 
weighs the  bad.  Salamanders,  or  ground  puppies,  live  beneath 
logs  and  chunks  and  burrow  into  the  surrounding  region  in  search 
of  eggs  and  larvae,  while  toads  and  snakes  feed  largely  upon  the 
young  and  mature  of  grasshoppers  and  locusts,  yet  all  are  usually 
destroyed  at  sight  by  farmers  or  their  sons. 

More  than  100  species  of  birds  are  known  to  use  as  food  either 
the  young  or  full  grown  individuals  of  many  kinds  of  Orthoptera. 
The  U.  S.  Biological  Survey  at  Washington  and  other  authorities, 
have  made  investigations  of  the  stomachs  of  many  species  of 
birds,  and  have  found  that  the  following  are  some  of  the  more 
common  birds  of  our  Eastern  States  which  feed  largely  upon  lo- 
custs and  grasshoppers. 

Partial  List  of  Baptkhx  Birds  Which  are  Known  To  Fefd  Ui'on  Oxthoi'- 

TERA. 


Franklin's  Gull. 
Black   Tern. 
American    Bittern. 
Least  Bittern. 
King  Rail. 


Sera. 

Great   Blue   Heron. 
Wilson's  Snipe. 
Golden    F  lover. 
Bam   Owl. 
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Screech  Owl. 
Red-tailed  Hawk. 
Red-shouldered    Hawk. 
Broad-winged    Hawk. 
Black   Hawk. 

American   Sparrow  Hawk. 
Yellow-billed    Cuckoo. 
Black-billed  Cuckoo. 
Red-headed   Woodpecker. 
Hairy  Woodpecker. 
Downy  Woodpecker. 
Flicker. 
Night  Hawk. 
Whip-poor-will. 
Phoebe- 
Kingbird. 

Prairie    Horned   Lark. 
Blue  Jay. 
Common  Crow. 
Bobolink. 
Cowbird. 

Red-winged    Blackbird. 
Meadow  Lark. 
Killdeer. 
Quail. 

Ruffed    Grouse. 
Prairie  Hen. 
Wild   Turkey. 
Mourning  Dove- 


Marsh   Hawk. 
Baltimore    Oriole. 
Common   Blackbird. 
Song    Sparrow. 
Chipping  Sparrow. 
Vesper    Sparrow. 
Chewink. 
Dickcissel. 
Scarlet  Tanager. 
Butcher  Bird. 
Red-eyed  Vireo. 
Yellow-throated  Vireo- 
Black-poll    Warbler. 
Pine  Warbler- 
Golden   Warbler. 
Water  Wagtail. 
Yellow-breasted    Chat. 
Mockingbird. 
Catbird. 

Tufted  Titmouse. 
White-breasted  Nuthatch. 
Ruby-crowned   Kinglet. 
Brown  Thrasher. 
Wilson's  Thrush. 
Wood  Thrush. 
Hermit   Thursh. 
House  Wren. 
Robin. 
Bluebird. 


Of  the  foregoing  list,  those  which  feed  mainly  on  Orthoptera 
during  the  summer  season  are  the  hawks,  blackbirds,  crows,  blue 
jay,  prairie  chicken,  mockingbird  and  bluebird.  All  of  the  birds 
mentioned  are,  however,  beneficial  in  the  highest  degree  and 
should,  at  all  times,  be  protected  from  their  enemies,  chief  among 
which  is  the  youth  with  his  shotgun,  or  the  small  boy  with  egg- 
hunting  proclivities. 

Preventive  and  Remedial  ^Feasures  Against  Destructive 

Locusts. 

Aside  from  the  locusts  or  short-horned  grasshoppers,  few  of 
our  Orthoptera  ever  appear  in  such  numbers  as  to  do  excessive 
damage.  However,  almost  every  summer  there  is  in  some  of  our 
Eastern  States  an  outbreak  of  locusts  which,  for  a  time,  cause 
serious  loss.  In  1018  they  appeared  in  greater  numbers  and  were 
more  destructive  throughout  Indiana  than  for  manv  vears.  While 
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this  work  is  not  intended  as  an  economic  treatise  there  are  four 
methods  of  preventing  or  dealing  with  a  locust  outbreak  which 
are  practical  in  application  and  of  low  cost.  These  should  be 
known  to  every  farmer  and  are  briefly  stated  as  follows : 

Destroying  the  Eggs. — This  is  a  preventive  measure  which  is 
practical  when  an  outbreak  is  feared  in  any  locality.  It  may  be 
easily  accomplished  by  either  plowing,  disking  or  cultivating  in 
late  fall  or  winter  all  waste  lands  such  as  roadsides,  ditch  banks, 
margins  of  cultivated  fields,  uncultivated  fields  and  grassy  mar- 
gins along  fences.  Fields  in  young  clover  or  alfalfa  which  can- 
not be  plowed  should  be  thoroughly  disked  in  fall  and  harrowed 
in  early  spring.  Stirring  the  soil  to  a  depth  of  two  or  three  inches 
will  usually  be  sufficient,  as  the  eggs  are  laid  in  clusters  within 
that  distance  from  the  surface  and  the  stirring  breaks  up  the  egg 
clusters,  exposes  them  to  their  natural  enemies  or  buries  them  so 
deep  that  the  young  never  emerge. 

Destroying  With  Poisoned  Bait. — After  the  grasshoppers 
have  appeared  in  numbers  they  can  be  killed  by  a  poisoned  bait 
scattered  freely  about  throughout  their  haunts.  Two  formulas 
for  this  bait  have  both  been  used  with  success.  As  given  by  J.  J. 
Davis,^  they  are  as  follows : 

PoisoxEi)  Br-\k  and  Sawdust  Bait. 

Bran  (half  and  half  bran  and  sawdust,  or  sawdust  alone) 25  lbs. 

Paris  green  or  crude  arsenious  oxide 1  lb. 

Molasses,  cheap  feeding  grade 2  qts. 

Lemons,  bananas  or  oranges 6  fruits. 

Water    1   to   2  gals. 

The  poison  should  be  thoroughly  mixed  with  the  bran.  The 
water,  molasses  and  finely  chopped  fruit  are  then  mixed  and 
added  to  the  poisoned  bran.  Thoroughly  mix  and  add  water  if 
necessary.  The  mixture  should  be  wet  so  that  it  will  mold  in  the 
hands,  but  should  not  be  soppy.  Coarse  bran  is  the  best  material 
for  making  the  bait,  but  the  use  of  half  hardwood  sawdust  and 
half  bran,  or  of  sawdust  alone  as  a  substitute  for  bran,  gives  very 
good  results.  The  bait  should  be  scattered  broadcast  early  in  the 
morning,  at  the  rate  of  seven  to  ten  pounds  to  the  acre. 

The  Criddle  Mixtxtbe. 

This  consists  of  one-half  barrel  of  fresh  horse  droppings,  one  pound 
of  Paris  green  or  crude  arsenious  oxide,  or  one  and  one-half  pounds  of 

^"Grasshopper  control  in  Indiana." — Circ.  No.  88,  Purdue  Univ.,  Agri.  Exper.  Stat., 
1919,  I — 8.  See  also  .Farmers'  Bulletin  No.  691. 
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white  arsenic;  six  or  eight  lemons,  oranges  or  bananas  or  one  and  one- 
half  ounces  of  cheap  lemon  extract,  and  water  to  make  a  wer  but  noc 
sloppy  mash.  These  ingredients  are  thoroughly  mixed  and  scattered' 
broadcast,  the  same  as  recommended  for  poisoned  bran  bait. 

Use  OF  A  "Hopperdozer"  or  "Grasshopper  Catcher." — These 
two  devices  for  catching  grasshoppers  where  thej  are  too  plenti- 
ful have  both  been  extensively  used  with  great  snccess.  Webster 
(1907)  describes  a  cheaply  constructed  but  efficient  hopperdozer 
as  follows:  "It  is  constructed  of  sheet  iron,  preferably  galvan- 
ized, of  reasonable  thickness  to  insure  strength,  and,  except  for 
the  end  i)ieces.  made  of  a  single  sheet  ten  or  twelve  feet  long  and 
2G  inches  in  width.  .  The  front  is  formed  by  turning  up  one  edge 
a  couple  of  inches,  and  the  back  may  be  turned  up  a  foot,  thus 
making  a  shallow  ])an  one  foot  wide,  with  the  back  the  same 
height  and  with  the  front  two  inches  high.  Ends  are  riveted  in 
and  soldered.  Kunners  of  old  wagon  tire  are  placed  at  each  end, 
and  another  in  the  center  is  turned  over  in  the  front  and  back  to 
strengthen  the  pun  at  these  i)oints.  These  runners  are  riveted  to 
the  pan.  and  should  extend  both  backward  and  forward  in  order 
to  overcome  to  some  extent  the  inequalities  of  the  ground  and 
cause  the  hopperdozer  to  run  more  smoothly.  By  soldering  it 
about  the  heads  of  the  rivets  the  pan  will  be  made  water-tight.  A 
central  partition  six  inches  high  will  keej)  the  contents  from  flow- 
ing to  one  side  and  running  over  the  edge  on  uneven  ground.  The 
pan  is  filled  with  water  on  which  is  poured  enough  kerosene  to 
cover  it  with  a  film,  a  horse  is  hitched  to  the  end  runners,  and 
the  outfit  is  then  ready  for  use.  As  the  hopperdozer  is  drawn 
over  the  ground  the  locusts  will  either  jump  into  the  kerosene  and 
water  direct  or  against  the  back  and  dro])  into  it  and  there  l>e 
killed.  By  using  longer,  wider,  and  heavier  sheet  iron  a  larger 
and  stronger  pan  can  be  made  and  this  further  strengthened  by 
additional  runners;  a  horse  can  then  be  hitched  to  each  end,  or 
the  pan  may  be  mounted  on  low  wheels.  Crude  oil  or  tar  may 
be  used  instead  of  kerosene  and  water." 

The  "Grasshopper  Catcher"  is  a  somewhat  similar  device,  but 
instead  of  killing  the  locusts  by  having  them  fall  into  a  kerosene 
mixture,  it  is  arranged  so  that  when  they  strike  the  upright  metal 
back  they  fall  to  the  bottom  and  back  through  a  narrow  trap  open- 
ing into  a  screened  box.  This  has  a  hinged  lid  and  when  full,  the 
locusts  can  be  easily  removed  into  sacks  and  hung  up  to  dry  for 
poultry  feed.  Full  details  explaining  the  structure  of  this  device 
are  given  in  the  Purdue  circular  above  cited.  The  dried  locusts 
are  rich  in  protein  and  make  an  excellent  winter  food  for  poultry. 
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Utilization  of  Poultry. — Where  locusts  are  abundant  each 
season  farmers  can  protect  their  crops  and  at  the  same  time  make 
a  profit  off  the  insects  by  keeping  large  flocks  of  poultry.  This 
has  been  done  many  times  in  Kansas  and  other  locust-infested 
States.  Portable  poultry  yards  which  can  be  easily  moved  from 
one  point  to  another  will  keep  a  flock  of  chickens  in  plentiful  food 
and  at  the  same  time  rid  large  areas  of  the  locust  pest. 

About  the  best  remedy  for  Orthoptera  on  a  farm  is  a  large 
flock  of  turkeys.  Under  the  leadership  of  an  experienced  gobbler, 
almost  their  entire  time  during  the  summer  and  fall  months  is 
spent  in  wandering  over  the  fields  and  pastures  in  search  of  the 
fat  and  juicy  nymphs  of  locusts,  grasshoppers  and  crickets.  In- 
deed, most  of  the  luscious  white  and  brown  meat  of  our  Thanks- 
giving and  Christmas  dinners  was  once  grass,  then  grasshoppers, 
and  finally  turkey.  No  better  and  more  practical  remedy  can  be 
devised,  for  the  damage  which  the  insects  do,  especially  in  these 
days  of  "turkey  trusts,"  is  often  more  than  compensated  by  the 
value  of  the  pounds  of  flesh  which  this  domesticated  fowl  stores 
up  from  its  favorite  food  of  locusts.. 

The  Collecting  and  Preservation  of  Orthoptera.* 

As  will  be  noted  in  the  pages  which  follow,  each  species  of  Or- 
thoptera has  its  favorite  local  habitat  or  chosen  haunt,  the  place 
where  it  finds  the  struggle  for  existence  least  fierce,  food  most 
abundant,  protection  or  concealment  from  its  enemies  most  easy. 
Here  the  collector  will  find  that  species  most  abundant  and  for 
the  beginner  a  few  directions  for  its  capture  and  preservation 
will  perhaps  be  useful. 

Insect  Nets. — The  most  efficient  device  for  taking  the  ma- 
jority of  forms  of  Orthoptera  is  a  strong  sweep  net.  The  frame 
of  the  folding  steel  landing  net  made  for  fishermen  and  sold  in 
most  sporting-goods  houses  serves  admirably  for  the  frame  of  a 
sweep  net.  When  unfolded  it  should  have  a  diameter  of  about 
16  inches;  and  the  handle  should  be  preferably  of  one  piece  and 
not  over  30  inches  long.  The  bag  should  be  made  of  light  canvas 
or  very  heavy  unbleached  muslin  and  should  be  20  to  24  inches  in 
depth.  Such  a  net  can  be  easily  used  with  one  hand  both  in 
sweeping  from  side  to  side  herbs  and  small  shrubs  as  one  walks 
leisurely  along,  or  it  can  be  used  more  forcibly  in  quick  upward 
sweeps  against  the  branches  of  larger  shrubs  and  trees,  thus  jar- 


*For   more   detailed   directions  on  this   subject   see   Bruner    (1895a)    or   Banks    (1909.) 
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Fig. 


One  form  of  a  sweeping  or  beating  net 
opened  and  attached  to  handle,  with  frame  of  same 
folded.     (After     Kiesenwetter.) 


ring  the  insects  into  the  net,  where  they  can  be  captured  with 
fingers  or  forceps,  or  by  placing  the  mouth  of  the  killing  bottle 

quickly  over  them. 
This  net  also  serves 
well  instead  of  an 
umbrella  as  a  beat- 
ing receptable.  For 
this  purpose  it  is 
held  under  the  foli- 
age with  one  hand 
while  the  limb  is 
struck  a  quick,  sharp 
downward  blow  with 
a  strong  stick.  The 
sweep  net  serves  best 
in  the  capture  of  such 
Orthoptera  as  do  not 
fly  quickly  as  man- 
tids,  phasmids,  most 
katydids,  long-horned 
grasshoppers,  tree  crickets,  ground  and  sand  crickets,  etc. 

For  the  quick  flying  or  leaping  Orthoptera,  as  the  short-horned 
locusts,  species  of  Scudderia.  etc.,  a  strong  butterfly  net  with  the 
bag  of  gauze,  bruxelle  or  mosquito  netting  will  be  most  useful. 
With  this  the  insect  may  usually  be  taken  by  a  quick  swoop  just 
as  it  rises,  or  by  bringing  the  net  suddenly  down  over  it  from 
above,  as  it  rests  on  the  ground.  The  thin  meshed  bag  has  the 
advantage  of  the  insect  being  readily  visible  when  captured, 
whereas  one  must  open  the  sweep  net  and  peer  into  its  depths, 
thus  giving  many  a  fine  specimen  a  chance  to  dart  out  and  away. 
A  cheap  frame  for  either  sweep  or  butterf I3'  net  can  be  made  of  a 
piece  of  heavy  No.  4  or  larger  wire  bent  into  the  proper  form  with 
about  three  inches  of  each  end  bent  in  such  a  way  that  they  can 
be  made  parallel  and  then  forced  into  the  end  of  a  bamboo  or 
other  handle. 

Another  device  used  by  collectors  is  the  forceps  net  made  of 
two  rings  five  or  six  inches  in  diameter,  each  with  gauze  stretched 
tightly  across  it,  the  two  handles  to  which  the  rings  are  attached 
being  hinged  like  a  pair  of  large  shears  and  the  rings  tightly  fit- 
ting when  closed.  This  net  is  useful  in  taking  tree  crickets  and 
other  Orthoptera  which  have  been  located  bj'  their  song  at  night. 
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It  is  opened  and  then  (•lai)])ed  suddenly  together  about  the  insect 
Nvlilch  is  held  tightly  between  the  two  i)ieces  of  gauze  until  re- 
moved. Many  Oi'tlio])teia  can  also  be  taken  by  beating  into  an 
o]»en  umbrella,  but  (luick  action  is  usually  necessary  to  captui-e 
the  specimen  after  it  is  once  in  the  ungainly  receptacle. 

Most  of  the  ground  crickets  hide  by  day  in  burrows  or  beneath 
stores,  logs,  piles  of  dead  leaves  or  other  debris,  while  roaches 
hide  beneath  loose  bark  or  behind  signs  attached  to  trees.  These 
nocturnal  forms  can  usually  easily  be  taken  by  overturning  their 
cbver  and  capturing  with  fingers  or  forceps.  Mole  crickets  may 
often  be  found  beneath  a  stone  or  chunk  at  the  end  of  their  bur- 
rows, or  by  digging  Avith  a  S])ade  or  trowel  into  the  muck  about 
the  border  of  a  lake  or  pond. 

Trapping  Jars. — AV.  T.  Davis  and  others  have  had  much  suc- 
cess in  taking  camel-crickets  {Gcuthophilus)  and  other  terrestrial 
species  hj  trapping  with  a  special  molasses  bait.  This  bait  is 
made  by  taking  a  pint  of  cane  or  New  Orleans  molasses  (not  corn 
syru]*)  and  aidding  to  it  a  teaspoonful  of  fusel  oil.  Into  an  old 
tin  or  wide  mouthed  jar  or  bottle  this  bait  is  jioured  to  a  depth  of 
about  one-third  of  an  inch.  The  jar  is  then  sunk  in  the  ground 
to  the  level  of  its  mouth  and  a  chip  or  flat  stone  i)laced  at  an  in- 
cline just  above  it  to  kee])  out  rain  or  falling  debris.  If  visited 
two  or  three  times  a  Aveek  many  insects  will  be  found  which,  when 
removed  with  force])S  into  a  box,  then  thrown  into  water  for  half 
an  hour  and  afterward  dried,  Avill  be  ready  for  mounting.  These 
traps  are  most  successful  when  placed  along  woodland  paths,  bor- 
ders of  fields,  near  an  old  log,  a  pile  of  stones  or  base  of  a  cliff, 
especially  where  dead  leaves  or  other  debris  occurs  in  quantity. 

Night  CoLLECTiN(i. — Alany  rare  species  of  nocturnal  Ortho]» 
tera  can  best  be  ca]>tured  by  using  a  flash  light  or  snmll  camjt 
acetylene  lantern  after  night.  They  will  then  be  found  moving 
freely  about  over  foliage  or  along  pathw^ays.  Many  can  be  located 
by  their  night  song.  By  taking  two  cross-bearings,  thus  closely 
approximating  the  exact  locality  of  the  singer,  it  can  be  cautious- 
ly approached  and  ca})tured  with  net  or  hand.  Numerous  spe 
cies  of  Orthoptera  are  attracted  by  light,  and  good  night  collect- 
ing will  often  be  found  at  the  j)ro])er  season  beneath  or  near  the 
electric  street  lights  of  cities  and  towns. 

Killing  Bottles. — After  capturing  a  s])eciinen  for  a  cabinet 
it  is  best  to  kill  it  as  (piickly  as  jmssible  before  its  antennae,  legs 
or  other  delicate  ai)pendages  are  broken.     This  is  best  accom- 
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plished  by  the  cyanide  bottle,  wbioh  is  made  by  placing  in  a  large 
mouthed  bottle  (one  of  the  form  shown  in  Fig.  21.  about  five 
inches  high  by  two  and  a  half  in  diameter,  is  preferable  for  Or- 
thoptera)  small  broken  pieces  of  potassium  or  sodium  cyanide  to 
a  depth  of  two-thirds  of  an  inch.  Cover  this  with  one-half  inch 
of  plaster  paris.  Moisten  the  latter  with  just  enough  water  to 
cause  it  to  set  and  hold  the  cyanide  in  place.  Then  cover  with 
two  thicknesses  of  blotting  paper  so  cut  as  to  closely  fit  the  in- 
side of  the  bottle.    Keep  the  bottle  tightly  corked  and  in  a  place 

where  children  cannot  reach  it.  as  the 
cyanide  in  ani/  form  is  a  most  dcadhj 
poison.  Any  Orthoi»teron  placed  in  the 
bottle  will  usually  be  killed  in  a  few 
minutes.  Several  bottles  of  different 
size  for  both  large  and  small  specimens 
should  be  taken  on  each  day's  trip.  Af- 
ter six  ujonths  or  more  the  cyanide  usu- 
ally loses  its  poisonous  qualities  and 
must  l>e  i-enewed  or  the  bottle  discarded 
for  a  fresh  one. 

A  small  wooden  or  tin  box  with  lay- 
ers of  felt  or  cotton  should  be  taken 
into  the  field  and  after  a  half  dozen 
or  so  sjiecimens  have  been  killed  in  the 
bottle  they  should  be  removed  to  this 
box,  as  they  are  apt  to  be  broken  if  car- 
ried about  for  several  hours.  The  cy- 
anide bottle  after  being  used  several 
times  for  large  Orthoptera  will  often 
be  found  to  contain  much  moisture.  It 
should  then  be  wiped  out  with  dry  cot- 
ton and  new  pieces  of  blotting  pa])er 
substituted  for  the  moist  ones.  A  large 
bottle  with  a  solid  lump  or  two  of  cy- 
anide held  in  ]>lace  by  a  mass  of  cotton 
or  shreds  of  tissue  paper  can  be  tempo- 
rarily used  for  very  large  specimens. 
After  the  day's  collecting  the  specimens  should  be  either 
mounted  or,  if  away  from  home,  packed  for  carrying  or  shipment. 
They  are  best  transported  by  placing  between  layers  of  felt  or 
cotton  in  small  cigar  boxes.  Tf  in  a  moist  climate  and  packed  too 
closely  they  are  aj)t  to  mold  in  a  sliort  time.    With  the  larger  spec- 


Fig.  21.  A  cyanide  bottle 
with  paper  strips  enclosed  to 
keep  the  insects  from  jost- 
ling too   freely.      (After    Banks.) 
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imens  this  can  often  be  prevented  by  slitting  the  abdomen  along 
the  middle  or  sides  of  under  surface  with  a  pair  of  sharp  pointed 
scissors  and  removing  the  intestines  and  other  internal  organs 
with  a  pair  of  forceps.  Then  wipe  out  the  cavity  with  a  small 
piece  of  cotton  and  stuff  with  loose  raw  cotton  or  very  small 
pieces  of  cheese-cloth,  taking  care  not  to  fill  too  full  and  distend 
the  abdomen  beyond  its  original  size.    Press  the  sides  of  the  ab- 


Fig.     22. 

Bruner.) 


Showing  method   of   slitting  abdomen   of   large   Orthopteron.      (After 


domen  gently  into  shape  and  mount  on  a  pin  or  pack  for  ship- 
ment. Specimens  so  stuffed  do  not  become  soft  and  turn  dark, 
but  retain  their  original  color  and  are  less  apt  to  be  attacked  by 
museum  pests  or  mold. 

Labelling  Specimens. — With  each  layer  of  specimens  in  a  box 
place  a  label  giving  the  date  and  place  of  capture  and  an  acces- 
sion number  referring  to  a  similar  number  in  a  note  book  giving 
any  special  data  regarding  the  occurrence,  song,  food  plant  or 
other  information  concerning  the  specimens  which  may  be  of 
value  in  the  future.  When  mounted  each  pin  should  bear  below 
the  insect  a  locality  and  date  label  and  also  an  accession  number 
referring  to  note  book  data.  Without  such  labels  a  specimen  is 
of  little  scientific  value.  Personally  I  would  at  any  time  rather 
have  a  label  without  a  specimen  than  a  specimen  without  a  lal>el. 

Dried  specimens  can  be  relaxed  sufficiently  for  mounting  by 
placing  between  thoroughly  moistened  layers  of  blotting  paper  in 
a  tightly  closed  box  or  other  receptacle  for  10  or  15  hours.  If  the 
weather  is  very  warm  a  drop  or  two  of  carbolic  acid  or  alcohol 
had  best  be  sprinkled  over  the  blotting  paper.  The  mold  on  speci- 
mens can  be  removed  by  using  a  camel's  hair  brush  and  alcohol  to 
which  a  few  drops  of  carbolic  acid  have  been  added. 
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Preserving  the  Natural  Colors. — Most  Orthoptera  retain 
their  natural  colors  after  drying,  but  the  green  or  bright  colored 
ones  usually  fade  to  a  dull  yellow  or  other  hue.  This  can  be  pre- 
vented by  placing  the  specimens,  when  first  captured,  in  a  solu- 
tion of  19  parts  water  and  one  of  commercial  formalin.  If  on  a 
long  collecting  trip,  they  should  be  packed  closely  enough  to  pre- 
vent jostling  and  should  be  removed,  dried  and  mounted  after  two 
or  three  weeks'  stay  in  the  solution. 

Pinning  Specimens. — In  pinning  specimens  of  Orthoptera  for 
the  cabinet  care  should  be  taken  to  so  locate  and  pass  the  pin  as 

to  hold  solidly  the  insect  and 
at  the  same  time  not  interfere 
with  its  future  study.  In  the 
locusts,  katydids  and  other 
jumping  forms  the  pin  should 
be  pushed  through  the  right 
side  of  the  metazona,  inclin- 
ing the  point  slightly  back- 
ward so  that  it  will  pass 
through  the  metasternum, 
thereby  holding  the  body  rig- 
idly in  place.  In  the  roaches, 
mantids,  etc.,  it  should  be  in- 
serted behind  the  pronotum 
through  the  right  tegmen  near 
the  middle  of  the  body,  care 
being  taken  not  to  run  it 
through  the  base  of  any  leg.  After  mounting  and  labelling,  the 
pin  should  be  run  through  the  lid  of  a  pasteboard  box,  or  thin 
piece  of  cork  placed  on  supports,  far  enough  for  the  bottom  of  the 
specimen  to  be  brought  down  to  the  level  of  the  box  cover  or  cork, 
the  tibiae  being  folded  back  under  the  femora  or  the  legs  crossed 
so  as  to  take  up  as  little  room  as  possible  and  yet  be  available  for 
study.  One  specimen  of  each  species  should  have  the  left  tegmen 
and  wing  spread  out  and  pinned  at  right  angles  to  the  body,  so 
that  the  veining  and  color  of  the  inner  wing  may  be  studied. 
The  antennae,  when  long,  should  be  bent  back  along  the  sides  of 
the  body.  The  "tray"  or  lid  of  specimens  should  then  be  placed 
in  a  drying  cage,  which  is  easily  made  by  screening  two  sides  of 
a  narrow  box  standing  on  end  with  fine  mesh  wire,  thus  allowing 
the  air  to  pass  through  and  at  the  same  time  preventing  the  speci- 


Fig.  23.  Showing  manner  of  pinning 
Orthoptera,  spreading  wings,  arranging 
antennae,     etc.      (After     Bruner.) 
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mens'  fi*5nl  T>e(  oiiiing"  infested  with  the  eggs  of  dermestids  and 
'otlier  museum  pests  Small  cleats  tacked  at  intervals  on  the  in- 
side Avill  serve  to  support  the  pasteboard  trays.  After  drying 
for  a  week  or  so  the  S])ecimens  can  fee  transferred  to  permanent 
cabinet  boxes,  which  should  be  as  nearly  dust-proof  as  possible. 

Earwigs,   small  crickets  and  other  minute  forms  should  be 

mounted   (as  is  the  beetle  in  Fig.  24)   with  transparent  glue  or 

shellac  on  the  tip  of  a  small  narrow  triangu- 

rfa&i— 1  >L4^!»x      ^'*^"  ^'^^1'^  through  the  base  of  which  a  pin  has 

y^~~~^  ^^^M       ^^^^^^  ^'^^^'     O^i^y  a  very  small  amount  of  the 

glue  is  necessary,  it  being  most  readily  ap- 

})lied  to  the  card  with  the  tip  of  a  wooden 

toothpick.      The    legs    should    be    carefully 

spread   before   movinting  and  the  bodj^  then 

Fig.  24.     Show  i^n  g  pressed  down  firmly  on  the  glued  card,  which 

s"ct^°on°^  papi"/  ''p"oim:  s'lould  bc  pMccd  at  right  angles  on  the  left 

(After  Banks.)         j^jj^  ^f  ^j^g  pjj^  with  the  head  of  the  insect 

away  from  the  person. 

Museum  Pests. — On  account  of  their  bulky  bodies  Orthoptera 
are  especially  subject  to  the  attacks  of  museum  pests.  Flakes  of 
napthaline  kept  in  each  box  will  usually  serve  as  a  repellant  for 
such  pests.  Each  box  should  be  examined  three  or  four  times 
a  year,  and  if  by  dust,  exuvia  or  other  debris,  the  presence  of 
pests  is  indicated,  a  few  drops  of  carbon  bisulphide  should  be 
poured  in  the  box  and  the  lid  quickly  closed.  The  vapor  of  this 
will  soon  destroy  the  eggs,  larvae  or  other  living  form  of  any  pest. 
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A  DESCRIPTIVE  CATALOGUE  OF  THE  ORTHOPTERA  OF 

THE  EASTERN  UNITED  STATES  AND  EASTERN 

CANADA. 

As  represented  in  the  territory  covered  by  this  work  the  order 
ORTHOPTERA,  defined  on  p.  24,  may  be  subdivided  into  four 
classes  or  suborders,  which  in  turn  are  represented  by  eight  fami- 
lies.'   The  suborders  may  be  distinguished  by  the  following: 

KEV   TO   SCBOEDERS   OF   EASTERN"   ORTHOPTERA. 

a.  Abdomen  of  both  sexes  terminating  in  horny  forceps-like  appendages: 
body  short,  narrow,  more  or  less  flattened:  head  horizontal,  the 
mouth  in  front;  tegmina,  when  present,  leathery,  very  short,  with- 
out veins,  meeting  in  a  straight  line  down  the  back;  tarsi  3-jointed, 
usually  without  arolia.  Suborder  I.     Dermaptobia,  p.  42. 

aa-     Abdomen   not   terminating   in   forceps-like   appendages;    tegmina   us- 
ually membranous  or  parchment-like,  thickly  veined,  not  meeting 
in  p,  straight  line  down  the  back,  but  usually  overlapping. 
b.     Legs  of  equal  or  nearly  equal  size,  the  hind  femora  not  enlarged 
for  leaping;    organs   for   producing   sound   absent;    tegmina   afl 
wings  of  nymphs,  when  present,  in  a  normal  position;   oviposi- 
tor concealed, 
c.     Body  short,  broad,  oval,  depressed;  head  almost  wholly  concealed 
beneath  the  pronotum,  the  mouth  posterior  when  at  rest;   ocelli 
generally  two;    pronotum  shield-shaped,  transverse;   legs  with 
coxae  depressed  and  femora  compressed.     Insects  of  rapid  mo- 
tion. Suborder  II.     Cursoria.  p.  59. 
cc.     Body  elongate,  narrow;   head  free,  not  covered  by  pronotum,  the 
latter  usually  longer  than  broad;  ocelli  three  or  wanting;  legs 
slender,   rarely   depressed.     Insects   of   slow   motion. 

Suborder  III.  Gressoria,  p.  114. 
bb.  Legs  of  unequal  size,  the  hind  femora  fitted  for  leaping,  being 
much  thickened  and  swollen,  and  usually  much  longer  than  thp 
middle  femora;  organs  for  producing  sound  usually  present; 
tegmina  and  wings  of  nymphs,  when  present,  in  a  reversed  po- 
sition;   ovipositor  usually   exserted   so   as  to  be   plainly   visible. 

Suborder  IV.     Saltatoria.  p.  148. 


"The  eight  families  of  Orthoptera  hereinafter  treated  comprise  all  those  represente<l 
in  Xorth  America,  with  the  exception  of  the  Gryllohlattida-.  a  family  fonnded  by  E.  M. 
Walker  (1914,  93)  for  a  small  wingless  thysanuriform  insect,  Grylloblatta  campodei- 
formis  Walker,  taken  on  Sulphur  Mountain,  Banff,  Alberta,  and  therefore,  for  vhis 
work,  extralimital.  The  females  possess  an  exserted  ovipositor,  similar  to  that  of  cer- 
tain Tettigoniidae,  and  thereby  differ  from  all  other  known  non-saltatorial  Orthoptera. 
Students  interested  in  this  remarkable  insect,  which  forms  a  sort  of  "living  fo'-?il"  or 
connecting  link  between  the  Orthoptera  genuina  as  treated  in  this  work  and  other 
more  primitive  orders  of  insects,  as  the  Isoptera  and  Plecoptera,  are  referred  to  the 
paper  bv  Walker  (loc.  cit.)  and  also  to  four  others  by  Dr.  G.  C.  Crampton,  nublishc! 
in  the  Entomological  Xews  (XXVI,  1915,  337;  XXVU.  1916,  241;  XXX.  1910.  42.  <.4) 
and  the  Canadian  Entomologist  (XLIX,  i9«7.  -U);  also  to  one  by  Walker  (Can.  Ent., 
LI,  1919,  131). 
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Suborder  I.    DERMAPTORIA. 

(Dermaptera.    Euplexoptera.) 

This  suborder  is  represented  in  the  United  States  by  the  single 
family  Forficulidae,  which  comprises  those  Orthopterous  insects 
commonly  known  as  "earwigs."  They  form  a  very  compact  and 
easily  recognizee^  group,  though  their  relationship  to  other  insects 
is  somewhat  difficult  to  ascertain.  That  they  existed  as  far  back 
as  Mesozoic  time  is  proven  by  their  remains  which  have  been 
found  in  the  European  rocks  of  that  age,  while  in  this  country  20 
or  more  fossil  forms  have  been  described  by  Scudder  from  the 
Tertiary  formations  of  Ceiiozoic  time,  mainly  from  the  famous 
Florissant  Basin  in  South  Park,  Colorado.  The  first  of  the  pres- 
ent living  species  described  were  placed  by  their  author,  Linnaeus, 
in  the  genus  Forficula  and  assigned  to  the  order  Coleoptera.  They 
were  later  shifted  about  from  one  order  to  another  under  the 
names  Forficula,  Forficulariae,  etc.,  until  1831,  when  Latreille 
sej)arated  them  from  the  other  Orthoptera  under  the  name  Der- 
maptera, a  name  meaning  "skin"  -|-  "wing"  and  already  used  by 
DeGeer  in  1773  for  the  entire  group  of  Orthoptera..  Other  names 
since  proposed  for  them  have  been  Dermaptoptera  by  Burmeister 
and  Euplexoptera  by  Westwood,  both  in  1839.  By  most  Amer- 
ican authors  they  have  been  hitherto  regarded  as  a  separate  order 
under  either  the  name  Dermaptera  or  Euplexoptera.  I  prefer  to 
treat  them  as  a  suborder  of  Orthoptera,  coordinate  with  Cursoria, 
Gressoria,  etc. 

Family  I.    FORFICULID^.^ 

The  Earwigs. 

The  living  species  of  earwigs  range  in  length  from  2.5  to  37 
mm.,  and  have  the  body  narrow  and  flat,  the  thorax  and  abdomen 
broadly  connected ;  head  short,  more  or  less  heart-shaped  and  hor- 
izontal; mandibles  strong;  antennsB  10-  to  35-jointed,  the  second 
joint  always  very  small;  thorax  short,  often  slightly  narrower 
than  the  head  and  in  our  species  usually  almost  square.  The  teg- 
mina  or  wing  covers  are  leathery  or  horny  in  texture,  meet  in  a 


*Burr  (191 1,  6)  treats  the  earwigs  of  the  world  as  a  separate  order,  Dermaptera, 
and  recognizes  three  suborders,  Arixenina,  Hemimerina  and  Forficulina,  the  latter, 
only,  being  represented  in  this  country.  I  consider  these  as  families  of  the  suborder 
Dermaptona.  He  characterizes  his  suborder  Forficulina,  the  equivalent  of  our  fam- 
ily   Forficulidae,    very    briefly    as    follows: 

"Oviparous;  eyes  well  developed;  mandibles  normal;  fully  winged  or  apterous; 
cerci  modified  into  strongly  chitinized  horny  forceps;  inner  lobe  of  maxilla  with  four 
apical    teeth ;    not    parasitic." 
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straight  line  down  the  back,  are  without  veins  and  cover  only  a 
portion  of  the  abdomen.  The  inner  wings,  when  present,  are 
usually  very  large,  rounded,  and  bear  numerous  radiating  veins 
which  act  like  the  bars  of  a  fan  in  folding  and  unfolding  the 
wings.  When  at  rest,  these  wings  are  folded  both  lengthwise  and 
crosswise  beneath  the  protecting  tegmina.  They  vary  much  in 
size  and  development  even  in  the  same  species,  and  Burr  (1910, 
451)  has  well  said  that  "the  abbreviation  of  the  wings  is  a  very 
common  character  among  earwigs  and  is  absolutely  valueless  as 
a  specific  character,  although  it  somewhat  alters  the  superficial 
appearance  of  the  specimens."  The  abdomen  ends  in  a  pair  of 
appendages  which  somewhat  resemble  forceps,  whence  the  family 
name  Forficulidap.  These  doubtless  represent  the  cerci  of  other 
suborders  of  Orthoptera,  and  vary  much  in  shape  according  to 
species  but  are  always  more  simple  in  the  female  than  in  the  op- 
posite sex.  Were  it  not  for  these  appendages  the  earwigs  would 
resemble  very  closely  some  of  the  Staphylinidre  or  rove  beetles  of 
the  order  Coleoptera,  the  semblance  being  increased  by  most  spe- 
cies of  each  group  curving  the  abdomen  upward  when  disturbed. 
Those  species  which  possess  inner  wings  use  the  forceps  to  aid  in 
folding  these  organs  after  flight,  and  they  perhaps  also  aid  to 
some  extent  as  clasping  organs  during  the  mating  of  the  sexes. 
The  legs  are  of  nearly  equal  size,  the  hind  femora  not  enlarged; 
tarsi  never  more  than  three-jointed  and  usually  without  pads  be- 
tween the  claws.  No  organs  for  producing  sound  are  present, 
and  as  far  as  known  hearing  organs  are  also  absent.  The  sexes 
are  distinguished  by  the  structure  of  the  forceps,  or  by  the  num- 
ber of  ventral  segments  in  the  abdomen,  there  being  eight  in  the 
male  and  six  in  the  female.  In  some  tropical  species  the  forceps 
are  longer  than  the  abdomen,  while  in  others  they  are  noted  for 
the  variety  of  their  teeth  and  curves. 

Certain  earwigs  possess  what  are  known  as  "foetid  glands," 
which  open  at  the  hind  margins  of  the  dorsal  plates  of  the  second 
and  third  abdominal  segments.  From  these  they  can  squirt  forth 
to  a  distance  of  three  or  four  inches  a  yellowish-brown  liquid  or 
emulsion,  having  the  odor  of  a  mixture  of  carbolic  acid  and  creo- 
sote. This  is  used  for  defense  as  a  repellant  against  their 
enemies. 

Latreille  (1831)  states  that:  "The  digestive  canal  of  an  ear- 
wig consists  of  an  oesophagus,  a  large  elongated  crop,  and  a  short 
gizzard  furnished  internally  for  trituration  with  six  ridges  in  the 
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form  of  lancets,  separated  by  as  many  grooves.  This  gizzard  opens 
by  a  valve  into  the  stomach  proper.  Attached  to  the  floor  of  the 
stomach  are  numerons  hepatic  vessels,  each  with  a  beak-like  ter- 
mination, a  circnmstance  which  removes  these  insects  from  the 
Coleoptera,  where  they  were  placed  by  Linnaeus,  and  a]>])roximates 
them  to  the  other  Orthoptera.  The  stomach  opens  into  a  small 
intestine,  which  is  followed  by  a  caecum  and  a  rectum." 

The  name  "earwig"  was  given  to  these  insects  in  Euro])e, 
where  thej'  are  abundant  and  better  known  than  in  this  country. 
There  it  is  a  common  belief  among  peasants  and  the  uneducated 
masses  that  they  will,  when  opportunity  offers,  enter  the  ears  of 
human  beings  and  injure  the  sense  of  hearing.  Such  belief  is,  of 
course,  nonsensical,  the  insect  being  wholly  harmless.  Howard 
(1902,  34G)  states  that  an  early  advocate  of  the  doctrine  of  siinilia 
similihiis  curantur^  prescribed  earwigs,  dried,  pulverized  and 
mixed  with  the  urine  of  a  hare,  as  a  remedy  for  deafness. 

Like  the  members  of  the  family  Rlattidae,  the  flat  body  enables 
earwigs  to  live  in  cracks  and  crannies  in  walls  and  floors,  beneath 
rubbish  and  the  barks  of  logs  and  stumps,  or  between  the  bases 
of  the  leaves  and  the  stems  of  rushes  and  grasses.  From  these 
retreats  they  come  forth  only  by  night,  some  to  feed  u])on  dead 
insects,  small  snails  and  other  sluggish  moving  forms,  while 
others  live  chiefly  ujion  decaying  vegetable  matter,  but  often  do 
much  damage  by  eating  ripe  fruit,  tender  shoots  and  corollas  of 
flowers,  etc.^^  They  seem  to  prefer  damp  situations,  and  the  ma- 
jority of  species  occur  mainly  among  reeds  and  beneath  debris 
near  the  borders  of  lakes,  rivers  or  the  sea.  Latreille^^  says: 
"These  insects  are  very  common  in  cool  and  damp  places,  fre- 
quently collect  in  troops  under  stones  and  the  bark  of  trees,  are 
very  injurious  to  our  cultivated  fruits,  devour  even  their  dead  con- 
geners, and  defend  themselves  with  their  pincers,  which  frequent- 
ly vary  in  form,  according  to  sex."  Like  other  nocturnal  insects 
they  are  attracted  by  light,  and  on  the  ground  beneath  the  elec- 
tric lights  of  cities  in  Florida  and  Old  Mexico,  the  writer  has 
found  one  or  two  of  them  in  numbers. 

The  female  earwig  is  said  to  brood  over  the  eggs,  but  to  aban- 
don the  young  soon  after  they  are  hatched.  In  this  she  resembles 
some  of  our  (omiiion  myriajrods  of  the  genus  LifhohhiH.  which  are 
often  found  beneath  logs  and  rubbish  curled  up  around  their  eggs, 

'■'Like  things  are  cured  by  like  things.       '"See  under  Forficula  atnicularic,  p.  s?. 
"In   Cuvier's  Animal    Kingdom,    i8,ii,    IV,   5. 
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but  which  are  never  seen  in  company  Avith  the  young.  Kirby  and 
Sj)ence,  in  their  renowned  ch^ssic  (1850.  204).  citing  DeGeer 
(1773,  rj48) .  mention  this  liabit  as  follows :  "This  curious  insect  so 
nnjustly  traduced  by  a  vulgar  prejudice.  api»roaches  the  habits  of 
the  hen  in  her  care  of  her  family.  She  absolutely  sits  upon  her  eggs 
as  if  to  hatch  them,  and  guards  them  with  the  greatest  care.  De- 
Geer, having  found  an  earwig  thus  occupied,  removed  her  into  a 
box  where  was  some  earth,  and  scattered  the  eggs  in  all  directions. 
She  soon,  however,  collected  them  one  by  one  with  her  jaws  into 
a  heap,  and  assiduously  sat  u])on  them  as  l>efore.  The  young 
ones,  Avhich  resemble  the  i)arent  excei>t  in  wanting  elytra  and 
wings,  and,  strange  to  say,  are  as  soon  as  born  larger  than  the 
eggs  which  contained  iV.em,  immediately  upon  being  hatched 
creep  like  a  brood  of  chickens  under  the  belly  of  the  mother,  who 
very  quietly  suffers  them  to  }»ush  between  her  feet,  and  will 
often,  as  DeGeer  found,  sit  over  them  in  this  posture  for  some 
hours."  Fischer  (1853,  62)  also  states  that  "the  female  lays  the 
eggs,  guards  and  even  carries  them  about,  so  that  they  can  always 
enjoy  the  moisture  necessary  for  their  development." 

About  400  species  of  earwigs  have  been  described,  mostly  from 
troi)ical  and  semitropical  countries,  where  they  are  common  in 
the  cities  along  the  sea  coast.  Many  of  the  si»ecies  are  cosmopoli- 
tan in  distribution,  their  form  enabling  them  to  hide  readily  in 
the  crevices  of  ships  and  their  cargoes,  and  thus  he  borne  to  all 
1  arts  of  the  earth.  Inland,  especially  in  temjierate  and  cold  re- 
gions, they  are  scarce.  In  Indiana,  for  examj)le,  only  thi*ee  s];e- 
cies  are  known,  and  in  all  Canada  but  one,  while  in  Florida  0  of 
the  12  sjecies  hereafter  treated  have  been  taken.  Their  wide  dis- 
tribution by  commerce  has  led  to  much  confusion  in  synonymy, 
some  of  the  species  having  been  described  under  a  dozen  or  more 
names. 

Only  15  native  or  established  species  of  earwigs  are  at  present 
known  from  America  north  of  Mexico.  Of  these  12,  l>elonging  to 
three  subfamilies,  occur  in  the  territory  covered  by  this  work. 
The  principal  literature  treating  of  these  is  as  follows  :^- 

Scudder.  1876b.  187()c.  I876d ;  Rehn.  1003;  Burr.  1010.  1011. 
1011a;  Caudell.  1013,  505;  R.  &  H..  1014e;  Hebard,  1017. 

KEY  TO  SUBFAMILIFS  OF  FORFICULID.F:. 

a.     Second  tarsal  joint  cylindrical,  not  prolonged  beneath  the  third. 

b.     Antennae  with  16   to   30  segments,   the  fourth,   fifth  and   sixth   to- 


'=For    full   titles    of   papers    see   the    Bibliography. 


46  FAMILY   I. PORFICULID^, THE    EARWIGS. 

gether  rarely  longer  than  the  first.            I.     Labidubin^e.  p.  46. 
b6.     Antennae  with  11   to  15  segments,   the  fourth,  fifth  and  sixth  to- 
gether longer  than  first  (Pig.  25,  a.)             II.     Labiin^,  p.  49. 

aa.     Second  tarsal  joint  lobed  and  prolonged  beneath  the  third.     (Fig.  25, 

c) ;  antennae  with  12  to  15  joints.  III.     Forficulin.e,  p.  54. 


Fig.  25.  o.  Basal  joints  of  antennae  of  Labia  showing  relative  proportions  of  seg- 
ments; b,  same  of  Prolabia;  c,  tarsus  of  Forficula  showing  lobe  of  the  second  segment. 
(After    Caudell.) 

(After   Caudell.) 

Subfamily  I.  LABlDURlNiE. 

Body  not  strongly  flattened;  pro-  and  mesosterna  not  nar- 
rowed behind ;  legs  stout  and  short ;  abdomen  slightly  dilated  be- 
yond the  middle.  Two  genera  occur  with  us,  easily  separated  as 
follows : 

KEY    TO    GENERA    OF    LABIDURIN.E. 

a.  Tegmina  and  wings  wholly  wanting;  sixth  joint  of  antennae  a  little 
longer  than  broad;  cheeks  behind  the  eyes,  when  viewed  from 
above,  slightly  longer  than  the  eyes.     (Fig.  26,  c). 

I.     Anisolabis. 

aa.     Tegmina  and  wings  present;    sixth  antennal  joint     no     longer     than 
broad;    cheeks  no  longer  than  the  eyes.     (Fig.  26,   b.) 

II.     Labidura. 

I.    Anisolabis  Fieber  1853,  257  (Gr.,  "unequal"  +  "forceps.") 

Body  long,  rather  slender,  wholly  apterous,  of  nearly  equal 
width  throughout ;  antennae  scarcely  half  the  length  of  body ;  sec- 
ond and  third  abdominal  segments  often  with  small  lateral  folds 
or  tubercles;  subgenital  plate  rounded,  male,  triangular,  female; 
forceps  short,  pointed,  the  right  leg  curved  in  more  than  the  left, 
male,  short  and  nearlj'  straight,  female.  Two  cosmopolitan  spe- 
cies occur  in  North  America.^^ 

KEY   TO  NORTH    AMERICAN   SPECIES   OF  ANISOLABIS. 

a.     Antennae  24-jolnted;   apical  third  of  antennae  without  pale  segments. 

1.      MABITIMA. 


''A  single  specimen  of  a  third,  Anisolabis  (EuhorelUa)  ambigua  Borelli,  described 
from  Costa  Rica  and  frequent  in  the  West  Indies,  has  been  recently  taken  by  Hebard 
at  Miami,  Fla.     It  is  probably  only  an  adventive  not  as  yet  established  in  Florida. 
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aa.    Antennae  15  or  16-jointed;  one  or  two  segments  of  apical  third  of  an 
tennae  pale.  2.     axxulipes. 

1.     Anisolabis  mabitima  (G6ne),  1832,  II,  224.     Seaside  Earwig. 

Blackish  or  dark  mahogany-brown,  shining;  legs  and  under  surface 
yellowish;  antennae  pale  brownish-yellow,  pubescent,  24-jointed.  Legs  of 
forceps  of  male  remote  at  base,  finely  crenulate  within,  strongly  curved 
inwards;  of  female  contiguous  at  base,  crenulate  within,  feebly  curved 
and  usually  slightly  crossed  and  bent  upward  at  tip.  Length  of  body, 
18 — 20;  of  forceps,  3  mm. 

Dunedin,  St.  Petersburgh,  Sarasota,  Cape  Sable,  Long  Key 
and  Key  West,  Fla.,  Dee.  20— Mch.  25.  {W.  S.  B.).  Frequent 
throughout  the  winter  beneath  piles  of  seaweed,  boards,  half  bur- 
ied logs  and  other  debris  just  above  high  water  mark,  where  it 
lives  as  a  scavenger.  When  their  cover  is  removed  they  run  about 
with  abdomen  curved  upward  and  forceps  widely  opened,  ready 
to  nip  any  approaching  enemy.  Recorded  also  by  Rehn,  Hebard 
and  Davis  from  numerous  localities  along  the  east  coast  of  Flor- 
ida between  Jacksonville  and  Key  West;  January — September. 
This  is  a  cosmopolitan  species  occurring  in  this  country  along  the 
coast  from  Maine  to  Texas,  and  is  seldom  found  far  from  salt 
water.  Morse  (1919a,  21)  states  that  along  the  New  England 
coast  it  hibernates  as  an  adult,  the  eggs  being  laid  in  summer. 

2.     Anisolabis  annulipes"  (Lucas),  1847,    LXXXIV.  Ring-legged  Earwig. 

Black  or  dark  brown,  shining;  legs  and  under  surface  yellowish,  the 
middle  of  femora  and  base  of  tibiae  usually  annulate  or  ringed  with  fus- 
cous; antennae  reddish-brown,  paler  at  base,  15-  or  16-jointed,  the  thlru 
and  fourth  joints  from  apex  usually  pale,  the  last  two  dark.  Forceps  of 
male  with  legs  contiguous  only  at  base,  of  female  nearly  contiguous 
throughout;  in  both  sexes  crenulate  on  inner  edge  and  curved  upward 
and  inward  at  tips,  more  strongly  so  in  male.  Length  of  body  9 — 11;  of 
forceps   1.5 — 2  mm. 

Lakeland  and  Ft.  Myers,  Fla.,  Feb.  13—23  (TF.   8.   B.)  ;   Key 
West  and  Delray,  Fla.,  Jan.  19 — July  7  (Hehard)  ;  Agr.  College, 

_'*This  species  was  recently  assigned  to  Euborellia  Burr,  a  genus  erected  for  those 
species  which  "agree  generally  with  Anisolabis,  in  which  genus  it  was  formerly  includ- 
ed, but  which  are  distinguished  by  the  possession  of  rudimentary  elytra  which  are 
never  free,  but  attached  to  the  mesonotum."  (Burr,  191 1,  30.)  Later  (1915,  545)  he 
says  that  the  genus  Euborellia  "is  now  very  much  altered,"  the  validity  of  the  feature 
of  the  rudimentary  wings  as  a  generic  character  having  been  rightfully  questioned  by 
Zaher.  "A  remarkable  fully  winged  aberration  of  annulipes  having  been  discovered, 
Euborellia  will  now  contain  totally  apterous  and  also  fully  winged  species.  It  is  now 
to  be  defined  by  characters  of  the  genitalia  of  the  male,"  which  he  describes  and  then 
adds:  "Perhaps  this  feature  may  be  regarded  as  a  generic  character,"  Caudell 
(Ms.)  states  that  he  doubts  the  validity  of  Euborellia,  as  it  is  "based  wholly  on  a  con- 
cealed genital  character  present  only  in  the  male  sex."  Since  Burr  also  seems  to 
doubt  the  sufficiency  of  his  characterization  based  only  on  the  male  genitalia,  this  ear- 
wig is  here  retained  under  the  name  by  which  it  has  long  been  known,  Anisolabis  annulipes. 
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Miss.  (Weed).  This  species  occurs  beneath  rubbish  in  both  dry 
and  damp  localities;  also  beneath  sijijns  on  trees,  and  a  single 
specimen  was  taken  at  Lakeland  from  beneath  a  i)ile  of  old  paper 
on  the  floor  of  a  vacant  house.  Davis  (1914,  192)  recorded  the 
finding  of  a  female  and  sixteen  young  in  a  cell  under  an  old  rail- 
road tie  at  Pablo  Beach,  Fla.,  Sept.  27,  1913.  K.  &  H.  (1905,  31) 
state  that  at  Key  West  it  was  taken  in  numbers  by  Hebard  be- 
neath coquina  rocks,  sometimes  in  company  with  A.  marifiina, 
and  also  with  one  or  two  large  scorpions. 

This,  the  A.  a-teca  of  Scudder  (1876b,  251)  and  of  Caudell 
(1905,  210)  is  also  a  cosmop'olitan  sjjecies,  widely  distributed  by 
commerce.  The  first  specimens  recorded  from  the  United  States 
(R.  &  H..  1904,  778)  were  collected  at  Thomasville,  Ga.,  though 
specimens  at  hand  were  taken  by  H.  E.  Weed  at  Agricultural  Col- 
lege, Miss.,  20  years  before.  Adventive  specimens  have  been  re- 
corded from  Massachusetts,  Connecticut,  Pennsylvania,  and  the 
District  of  Columbia,  but  its  range  in  this  country  as  given  by 
Hebard  (1917,  313)  is  from  Raleigh,  N.  Car.,  and  Macon,  Ga., 
southward  and  westward  along  the  coast  to  Texas,  being  "gen- 
erally distributed  and  numerous  in  southern  Florida,  the  Florida 
keys  and  southern  coastal  California."  It  ranges  much  farther 
inland  than  does  iiiaritiuia,  from  which  it  can  be  readily  distin- 
guished by  its  shorter  and  narrower  body,  ringed  legs  and  pale 
postnjiical  joints  of  antenujB. 

II.    Laijidtra  Leach,  1815,  118.     (Gr.,  "forceps"  +  "tail.") 

Body  long,  slender,  not  strongly  dejn-essed ;  tegmina  and  wings 
both  well  develo])ed;  anteniue  with  27 — 30  joints,  the  first  clavate, 
as  long  as  the  fourth  to  sixth  inclusive;  abdomen  somewhat 
swollen  or  convex,  especially  above,  the  second  and  third  segments 
without  lateral  folds  or  tuhercles;  first  tarsal  joint  equal  to  the 
other  two  united,  second  not  lobed. 

3.     Lahidika  bti)p:ns  (Olivier),  1791,  46G.     Striped  Ep.rv/ic. 

Color  somewhat  variable,  usually  reddish-brown;  pronotum,  and  teg- 
mina fuscous-brown  with  a  median  stripe  and  narrow  margins  dull  yellow; 
abdomen  dark  brown  above  and  below,  the  sides  paler;  legs  and  under 
surface,  except  abdomen,  pale  yellow;  antennae  brownish-yellow.  Teg- 
mina one-half  longer  than  pronotum,  the  surface  rugose-granulate,  as  are 
also  the  short  projecting  tips  of  the  wings.  Abdomen  more  finely  granu- 
late, the  anal  segment  with  two  email  remote  teeth.  Forceps  long,  slen- 
der, pointed  feebly  curved,  their  legs  in  male  remote  at  base,  their  lower 
inner  edges  finely  crenulate  and  with  a  blunt  tooth  just  behind  the  mid- 
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die;  those  of  female  approximate  at  base,  coarsely  crenulate  along  the 
inner  edge,  the  left  one  slightly  overlapping  the  right  at  tip.  Length  of 
body,  13 — 20;  of  tegmina,  3.5 — 3.8;  of  forceps,  $,  7 — 11,  9,  5 — 6  mm. 

Sanford,  Dunedin,  Ft.  Myers,  Moore  Haven  and  Utopia,  Fla., 
Dec. — Apr.  {W.  8.  B.),  numerous  examples  taken  singly  or  in 
pairs  beneath  cover  along  the  margins  of  ponds  and  lakes.  It 
also  occurs  beneath  debris  along  the  seashore  and  is  attracted  by 
light.  Rehn,  Hebard  and  Davis  record  it  from  Lakeland,  Miami, 
Key  West,  Punta  Gorda  and  other  points  along  the  coast  of  south- 
ern and  western  Florida,  March— Nov.  R.  &  H.  (1912,  237)  state 
that  individuals  from  Key  West  ''were  exceedingly  repulsive  ow- 
ing to  the  fact  that  thej-  emitted  an  odor  suggesting  carrion,  but 
even  more  nauseating.  This  seemed  to  originate  not  from  an 
ejected  secretion,  but  from  the  oily  surface  of  the  body." 

This  is  also  an  introduced  cosmopolitan  species,  its  known 
range  in  the  United  States  extending  from  Raleigh,  N.  Car.,  south 
and  west  to  Louisiana  and  Texas.  It  is  listed  by  Scudder  (1900, 
4)  as  Lahidura  riparia  Pallas  (1773,  727),  described  from  Siberia, 
but  Burr  (1911,  37)  considers  Olivier's  species  as  distinct. 

Subfamily  II.    LABIIN^E. 

Burr  (1911,  40)  briefly  characterizes  his  family  Labiidae 
(equivalent  to  our  Labiinse)  as  follows:  "Antennae  with  not 
more  than  25  segments;  second  tarsal  joint  cylindrical;  femora 
not  compressed,  smooth;  pygidium  free."  Three  of  the  four 
Xorth  American  genera  of  this  subfamily  occur  in  our  territory. 


Fig.  26.  a.  Labia  rehni  Heb.,  female  '^  7;  b,  head  of  Vostox; 
length  of  cheeks  behind  the  eyes;  d,  Doru  davisi  R.  &  H..  male.  V 
and  R.  &  H.) 


of  Labia,   showing 
.8.     (After  CaudeU 
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^  KEY    TO   GENERA    OF    SUBFAMILY   LABIIN^. 

a.     Cheeks  as  viewed  from  above  shorter  than  the  eyes.    (Fig.  26,  6); 
sixth  antenna]  joint  much  shorter  than  the  first.  I.  Vostox. 

aa.     Cheeks  as  viewed  from  above  as  long  as  or  longer  than  the  eyes  (Fig. 
26,  c.) ;  sixth  antennal  joint  as  long  as,  or  but  slightly  shorter  than, 
the  first. 
6.     Body    pubescent;    fourth    antennal    joint    cylindrical,    as    long    as 
third  (Fig.  25,  a.);  smaller,  not  over  7  mm.  in  length,  including 
forceps.  II.     Labia. 

&b.  Body  glabrous;  fourth  antennal  joint  more  or  less  conical,  dis- 
tinctly shorter  than  third  (Fig.  25,  b.);  larger,  8  to  10  mm. 
in  length,  including  forceps.  Ill-     Prolabia. 

I.     YosTox  Burr,  1911a,  59.   (Without  meaning.) 

Body  flat,  long,  slender,  the  sides  of  abdomen  straight;  head 
broad,  the  sutures  strong  and  deep;  eyes  large,  prominent,  longer 
than  the  first  antennal  segment ;  antennae  14 — 15  jointed,  the  first 
joint  no  longer  than  4th  and  5th  together;  tegmina  and  wings 
present;  tarsi  long  and  slender,  the  first  joint  longer  than  the 
next  two  united;  second  and  third  abdominal  segments  with  lat- 
eral folds;  forceps  of  medium  length,  nearly  straight,  their  legs 
not  crossed  at  tips.  "Allied  to  Spongiphora  but  differs  in  the 
smaller  stature,  longer  and  more  slender  tarsi  with  shorter  sec- 
ond and  longer  first  segments."  (Burr,  1911,  51).  One  species 
is  known  from  the  United  States. 

4.     VosTox  BBUNNEiPENNis   (Servllle),  1839,  30.     Brown-winged  Earwig. 

Head,  thorax  and  tegmina  almost  black,  shining;  abdomen,  forceps 
and  under  surface  dark  chestnut  brown;  exposed  portion  of  inner  wings 
half  the  length  of  tegmina,  yellow,  dark  brown  at  tips;  legs  brownish- 
yellow;  antennae  pale  brown.  Forceps  stout,  tapering,  pointed,  incurved 
near  tips,  their  legs  crenulate  along  the  lower  inner  edge  and  in  male 
armed  with  a  more  or  less  prominent  tooth  at  or  in  front  of  middle;  in 
female  with  a  large  quadrate  tooth  at  basal  fourth.  Length  of  body,  8.5 
— 9.5;   of  tegmina,  2.2;   of  forceps,  3 — 4  mm. 

Marion  Co.,  Ind.,  Nov.  10 — 19,  1917;  one  male,  three  females 
and  two  nymphs  taken  by  Philip  Spong  from  beneath  bark  of 
dead  beech.  The  male  has  the  right  leg  of  forceps  only  three- 
fourths  the  length  of  left  one,  and  lacking  the  usual  median  tooth. 
Dunedin,  Fla.,  Dec.  3  and  Jan.  1,  four  females  from  beneath  the 
close  fitting  bark  of  dead  water  oak,  five  feet  above  the  ground ; 
Okeechobee  City,  Fla.,  March  6,  a  dozen  or  more  beneath  bark  of 
dead  maple  in  a  former  cypress  swamp.  {W.  8.  B.)  Recorded 
also  from  St.  Augustine,  Palatka,  Ormond  and  Enterprise,  Fla. 
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(R.  &  H.,  1916, 112),  and  taken  in  numbers  bv  Hebard  at  Thomas- 
ville,  Ga.,  from  beneath  bark  of  dead  magnolia  {R.  &  H..  1904, 
778).  Ranges  from  Pennsylvania,  Southern  Ohio  {Dunj),  Cen- 
tral Indiana  and  Southern  Illinois  (GcrJiard),  south  and  west  to 
Columbia,  Texas,  but  usually  rare  wherever  found  (Hehard,  1917, 
315)  ;  from  "Xew  Jersey  to  Nebraska,  Texas  and  Arizona"  (Scud- 
der).    Serville's  types  were  from  Philadelphia. 

II.     Labia  Leach,  1815,  118.     (Gr.,  "a  holder  or  forceps.") 

Body  flattened,  slender,  the  abdomen  slightly  widened  at  mid- 
dle ;  head  narrow,  the  sutures  subobsolete ;  eyes  small,  not  as  long 
as  first  antennal  segment;  antennae  about  half  as  long  as  body, 
10 — 13-jointed,  the  segments  obconical,  about  three  times  as  long 
as  broad;  tegmina  and  wings  present  in  our  species;  first  and 
third  tarsal  joints  equal,  the  second  minute,  simple,  compressed; 
forceps  seldom  more  than  half  as  long  as  abdomen,  those  of  male 
slightly  or  strongly  curved,  horizontal ;  of  female  simple,  straight, 
incurved  at  tip,  usually  unarmed.  Three  species  are  known  from 
this  country. 

KEY   TO    NORTH    AMERICAX    SPECIES   OF   LABIA. 

a.     Tegmina  nearly   twice   as  long  as  pronotum    (Fig.   27);    forceps  of 
female  unarmed  on  lower  inner  margins, 
ft.     Legs  uniform  brownish-yellow;   last  ventral  of  male  with  a  promi- 
nent tooth  projecting  backward  from  middle  of  hind  margin. 

5.       MIXOB. 

b&.     Legs  more  or  less  infuscated  throughout  and  darker  at  base;   last 
ventral  of  male  unarmed.  6.     curvicauda. 

aa.  Tegmina  only  slightly  longer  than  pronotum  (Fig.  26  a.);  forceps  of 
female  armed  with  minute  blunt  teeth  along  the  lower  inner  mar- 
gins. 7.      BEHXI. 

5.     Labia  mixob   (Linnaeus),  1758,  423.     Little  Earwig. 

Bodj'  thickly  clothed  with  fine  yellowish  pubescence.  Head  and  sides 
of  abdomen  nearly  black;  mouth  parts,  antennae,  thorax,  tegmina.  exposed 
parts  of  wings  and  middle  of  upper  side  of  abdomen,  yellowish-brown; 
last  segment  of  abdomen  and  forceps,  reddish-brown;  legs  and  last  two 
joints  of  antennae  honey-yellow.  Antennae  10 — 12-jointed.  Pronotum  sub- 
quadrate,  narrower  than  head,  scarcely  longer  than  broad.  Tegmina 
nearly  twice  as  long  as  pronotum,  the  wings,  when  at  rest,  extending 
fully  half  their  length  beyond  their  tips.  Forceps  of  male  rather  stout, 
about  three-fourths  the  length  of  abdomen,  minutely  toothed  on  inner 
edge.  Length  of  body  4 — 5;  of  tegmina,  1.5;  of  forceps,  $,2,  $,1.2 
mm.     (Fig.  27.) 
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Fig.    27. 
bia  minor  (L.) 
Female.    X    4- 

Abdomen  o  f 
male      showing 

form  of  for- 
ceps. (After 
Lugger.) 


Grand  Chain,  Posey  Co.,  Ind.,  May  12  {W.  S. 
B.),  one  male  from  beneath  the  bark  about  the  base 
of  a  sycamore  tree;  Marion  Co.,  Ind.,  June  14  {H. 
Morrison),  one  female  at  light.  A  second  speci- 
men from  Marion  Co.  was  taken  on  the  wing  April 
20  by  Philip  Spong.  Probably  occurs  frequently 
throughout  the  State,  but  overlooked  on  account  of 
its  small  size. 

This  little  earwig  is  an  introduced  European 
species  which  has  become  widely  distributed  in  this 
country;  ranging  from  Quebec  and  Ottawa,  Can- 
ada, where  it  is  the  only  earwig  known,  west  to 
Nebraska  and  Manitoba  and  south  to  Georgia.  It 
is  recorded  also  from  Southern  California  by  He- 
bard  (1917,  317).  Burr  (1897,  15)  states  that  it  is 
'^common  in  England  and  may  often  be  taken  in 
June  on  hot  evenings,  flying  about  with  Rove  Bee- 
tles over  flowers  and  dung-hills.  In  the  cold 
weather  it  takes  refuge  among  stones,  in  cracks, 
etc."  Labia  minuta  Scudder  (1862,  415)  is  a 
synonym. 
6.     Labia  cukvicauda  (Motschulsky),  1863,  2.     Curved-tailed  Earwig. 

Dark  brown,  the  head  often  blackish;  antennae  brown,  the  tenth  or 
eleventh  segment  paler;  legs  brownish-yellow,  the  femora  often  blackish 
at  base.  Pronotum  longer  than  wide,  rounded  behind.  Abdomen  slight- 
ly dilated,  the  last  segment  paler,  impressed  at  middle,  narrow,  with  a 
small  tubercle  each  side  above  the  insertion  of  forceps.  Legs  of  male  for- 
ceps remote  and  dilated  at  base,  then  strongly  incurved  and  attenuated, 
meeting  or  overlapping  at  tips,  and  forming  a  semi-circle;  of  female  near- 
ly straight,  contiguous,  unarmed.  Length  of  body  5.5;  of  tegmina,  1.5; 
of  wings,  2;  of  forceps,  1 — 1.3  mm. 

A  tropical  cosmopolitan  species  taken  in  this  country  only  at 
Long  Key,  Fla.,  where  it  was  found  in  numbers  in  March,  1910, 
by  Rehn  and  Hebard  (1912,  237).  It  occurred  only  at  the  moist 
bases  of  the  leaves  in  the  dying  tops  of  cocoanut  palms  which  had 
been  prostrated  the  previous  year  by  a  hurricane.  More  than  130 
specimens  were  secured.  One  female  guarding  a  tiny  lieap  of  eggs 
was  noted.  When  uncovered  she  immediately  started  to  remove 
these,  taking  two  or  three  at  a  time  to  a  spot  an  inch  or  two  away. 
The  types  of  Motschulsky  were  from  Ceylon.  The  males  of  curvi- 
cauda  are  easily  distinguished  from  those  of  minor  by  the  much 
more  strongly  curved  legs  of  the  forceps  and  by  the  lack  of  pro- 
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jecting  tooth  on  the  last  ventral,  while  the  females  differ  only  in 
the  color  of  the  legs. 

7.  Labia  eehxi  Hebard,  1917,  317.     Rehn's  Earwig. 

Resembles  L.  minor  in  form,  size,  and  pubescence.  Color  much  as 
there,  the  sides  of  abdomen  darker.  Differs  in  having  the  eyes  much 
smaller,  only  three-fifths  the  length  of  cheek,  in  minor  only  very  slightly 
shorter  than  cheek;  tegmina  shorter,  only  a  little  longer  than  pronotum, 
in  minor  nearly  twice  as  long  as  that  organ;  wings  projecting  beyond  teg- 
mina less  than  half  the  pronotal  length,  in  minor  fully  the  pronotal  length. 
Forceps  of  female  "with  ventro-internal  margins  not  attingent,  not  per- 
fectly straight,  and  armed  with  microscopic,  blunt  serrulations."  Length 
of  body,  4.5;  of  pronotum,  .9;  of  tegmina,  1.1;  of  forceps,  1.4  mm.  (Fig. 
26,  a.) 

Known  only  from  the  unique  female  type  taken  at  Key  West, 
Fla.,  July  7,  1912,  from  between  boards  in  a  woodshed.  First  re- 
corded as  L.  minor  (R.  &  H.,  1914c,  377).  An  examination  of  the 
type  at  Philadelphia  showed  it  to  be  very  distinct  from  L.  minor 
in  the  characters  as  given. 

III.     Prolabia  Burr,  1911a,  60.    (Gr   "for"  -f  Labia.) 

"Agrees  generally  with  Labia  but  the  segments  of  the  antennae 
beyond  the  third  are  all  short,  and  generally  more  or  less  conical 
or  pyriform."  {Burr,  1911,  57.)  Two  species  occur  in  the  south- 
eastern United  States. 

KEY    TO    SPECIES    OF    PROLABIA. 

o.  Segments  of  apical  half  of  antennae  fusiform;  last  ventral  segment  of 
male  only  twice  as  broad  as  long,  the  pygidium  quadrate;  inner 
wings  usually  present,  shorter  than  tegmina  in  the  form  burgessi. 

8.       PULCHELLA. 

aa.  Apical  segments  of  antennae  strongly  clavate;  last  ventral  of  male 
three  times  as  broad  as  long,  the  pygidium  tapering  behind;  inner 
wings  absent.  9.     abachidis. 

8.  Pbolabia  PULCHELLA  (Servillc),  1839,  42.     Handsome  Earwig. 

Dark,  chestnut-brown,  shining,  glabrous;  apical  third  of  abdomen  and 
forceps  reddish-brown;  antennae  dusky,  paler  at  base,  13 — 15 
jointed;  legs  pale  yellow.  Pronotum  slightly  longer  than 
broad,  sides  straight,  hind  margin  broadly  rounded.  Teg- 
mina half  as  long  again  as  pronotum;  exposed  portion  of 
wings,  when  present,  half  as  long  as  tegmina,  brownish-fus- 
cous with  a  yellow  spot  at  base.  Forceps  of  male  slender, 
about  half  as  long  as  abdomen,  their  legs  widely  separa- 
ted at  base,  gently  curved,  each  with  a  large  subbasal  tooth 
on  inner  lower  margin,  and  usually  a  smaller  one  at  apical 
third  on  upper  margin;  of  female  with  legs  approximate 
F  i  g^  28.  ^*  base,  slightly  upturned  and  incurved  on  apical  half,  the 
Male  of  form     left  one  crossing  the  right  near  tips,  the  inner  lower  edge 

burgessi    X    4-  , 

(After  R.&H.)      crenulate,  and  with  a  blunt  tooth  at  base.     Length  of  body 
6—6.5;  of  tegmina,  1.6;  of  forceps,  2.3—2.5  mm.     (Fig.  28. > 
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Ormond,  Gainesville,  Sanford,  Miakka  and  Dunedin,  Fla.,  Nov. 
— Apr.  (W.  S.  B.).  Common  beneath  bark  of  dead  pine  trees  and 
taken  also,  but  much  less  frequently,  from  beneath  that  of  mag- 
nolia and  oak ;  the  winged  form  much  less  common  than  the  wing- 
less (burgessi  Scudder).  Occurs  throughout  Florida  except  on 
the  Keys.  Widely  distributed  over  the  Southern  United  States, 
ranging  from  Kaleigh,  N.  Car.,  and  central  Alabama  south  and 
west  to  Waco,  Texas.  R.  &  H.  (1904,  779)  record  the  taking  of 
more  than  150  specimens  during  several  visits  to  a  single  dead 
magnolia  tree  near  Thomas vi  lie,  Ga.  Serville's  type  was  from 
Niagara,  N.  Y.,  and  was  probably  an  adventive  at  that  place. 
This  is  one  of  the  few  native  earwigs  of  this  country,  and  has  been 
described  under  at  least  five  different  names,  viz.,  pulchella  Serv., 
guttata^  burgessi  and  melancholica  Scudder,  and  unidentata  Burr 
nee.  Beauv.  The  fact  that  the  preapical  teeth  of  the  male  forceps 
are  often  absent  has  led  to  part  of  this  synonymy. 

9.     Pbolabia  abachidis  (Yersin),  1860,  509.     Brown  Earwig. 

Dark,  chestnut-brown,  glabrous,  mouth  parts  and  antennae  dull  yel- 
low; legs  brownish-yellow,  the  femora  often  with  a  fuscous  tinge  at  base. 
Antennae  11-  to  14-jointed.  Pronotum  quadrate,  paler  at  the  sides.  Teg- 
mina  one-half  longer  than  the  pronotum;  inner  wings  usually  abbreviat- 
ed or  wanting-  Forceps  of  male  slightly  more  than  half  as  long  as  abdo- 
men, feebly  curved,  each  leg  with  a  very  small  basal  and  preapical  tooth 
on  inner  edge;  of  female  one-third  as  long  as  abdomen,  the  inner  edge 
finely  toothed,  the  legs  incurved  and  crossing  at  tips.  Length  of  body, 
G.5— 8;   of  tegmina,  1.3—1.5;  of  forceps,    $,  2.4,    $,  1.8  mm. 

Brighton,  Mass.,  Feb.  1,  a  number  of  adventive  specimens  taken 
from  a  slaughter  house  (Morse).  A  tropical  cosmopolitan  species 
taken  at  Homestead,  Fla.,  by  Rehn  &  Hebard  (1914c,  377)  July 
10 — 12.  They  were  found  in  the  greasy  kitchen  of  a  boarding 
house,  and  after  dark  "would  appear  in  numbers,  accompanied  by 
swarms  of  the  roach,  Periplaneta  a7nericano,  but  specimens  of 
the  earwig  were  secured  with  difficulty,  as  they  were  very  active 
and  scuttled  away  into  cracks  in  the  walls  and  tables  at  the  first 
approach  of  a  light."  A  single  femal^  is  also  recorded  from  Aiken, 
Fla.  (Caudell,  1913,  598),  and  a  number  of  adventive  specimens 
from  Boston,  Mass.  The  type  of  Yersin  was  from  southern  Eu- 
rope, where  it  occurs  in  and  about  houses.  Labia  brunnea  Scud- 
der (1876b,  258),  described  from  Cuba,  is  a  synonym. 

Subfamily  Til.    FORFICULIN.^:. 
Body  moderately  depressed,  the  abdomen  more  strongly  so  in 
our  species;  antennal  segments  cylindrical  or  subcylindrical,  the 
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fourth  not  longer  than  third ;  second  joint  of  tarsi  dilated  on  each 
side  to  form  a  heart-shaped  lobe  and  prolonged  beneath  the  third. 
Two  genera  occur  in  our  territory. 

KEY  TO  THE  EASTEKX   GENEBA   OF   FOBFICCXIX.^S. 

a.  Antennae  12-jointed,  the  fourth  segment  twice  as  long  as  broad;  legs 
of  male  forceps  widely  separated  and  feebly  depressed  at  base  and 
then   only  on  the   inner   margin.     (Fig.    29.)  I.     Doru. 

CM.  Antennae  14-  or  15-jointed,  the  fourth  segment  less  than  twice  as  long 
as  broad;  legs  of  male  forceps  contiguous  at  base  where  they  are 
strongly  depressed  and  much  broadened.  II.     Forficuxa. 

I.    DoRU  Burr,  1907,  123.     (Gr.,  "spear.") 

Antennae  with  segments  three  and  four  nearly  equal ;  prono- 
tum  longer  than  wide;  inner  wings  (in  our  species)  usually  rudi- 
mentary; abdomen  subparallel,  feebly  dilated;  pygidium  of  male 
armed  with  a  distinct  tubercle  or  spine. 

KEY    TO    EASTERN    SPECIES    OF    DORC 

a.     Form  robust;  spine  of  pygidium  of  male  distinctly  shorter  than  the 

last  ventral  segment.     (Fig.  29.)  10.     .\ctn.EATUM. 

aa.     Form  much  more  slender;   spine  of  pygidium  of  male  as  long  as  the 

last   ventral.     (Fig   26,   d.)  11.     davisi. 

10.     DoBiJ  ACUI.EATUM   (Scuddcr),  1876f,  262.     Spine-tailed  Earwig. 

Dark  chesnut  brown;  palpi,  legs,  edges  of  pronotum  and  outer  two- 
thirds  of  tegmina  yellow.  Pronotum  longer  than 
broad,  narrower  than  head.  Tegmina  nearly 
twice  as  long  as  pronotum,  truncate;  inner  wings 
usually  aborted.  Forceps  of  male,  three-fourths 
as  long  as  abdomen  slender,  curved,  bent  down 
ward  a  little  at  basal  third,  becoming  again  hor- 
izontal a  little  before  the  tip,  a  pointed  tooth  pre- 
sent at  second  bend:  of  female  shorter  than  those 
of  male,  their  legs  nearly  straight,  the  lower  inner 
edges  verj'  finely  crenulate  and  usually  contiguous 
for  most  of  their  length,  the  tips  incurved.  Length 
of  body,  $,  8 — 11,  $,  7.5 — 10;  of  tegmina,  $  and 
$,  2.5 — 3:  of  forceps,  $,  4.7 — 6,  $,  3 — 3.5;  of 
.    Fig.     29.     Doru     acu-     pygidial  Spine,   S,  .8 — 1  mm. 

leatum    (Scudder.)      Male 
X    2.5.   (Original.) 

Posey  Co.,  Ind.,  April  9;  fifteen  specimens  from  beneath  rub- 
bish and  leaves  in  woods  along  the  north  bank  of  the  Ohio  River, 
one  mile  southwest  of  Mt.  Vernon ;  Kosciusko  Co.,  Ind.,  June  24, 
a  dozen  or  more  taken  by  sweeping  sedges  and  high  marsh  grasses 
along  the  edges  of  James   Bay,  Tippecanoe  Lake    {W.  S.  B.). 
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Mineral  Springs,  Oct.  2  (Gerhard).  Agricultural  College,  Mich., 
July  14  (Weed).  Ranges  from  New  Jersey  and  southern  Mich- 
igan west  and  south  to  Nebraska,  Georgia  and  Louisiana. 

Hebard  (1917,  322)  states  that  three  specimens  from  Morgan 
City,  La.,  are  the  only  ones  known  having  the  inner  wings  fully 
developed.  This  earwig  is  usually  found  only  on  grasses  and  sedges 
growing  near  or  even  in  water,^^  and  probably  hibernates  as  imago 
beneath  rubbish  in  the  vicinity.  Burr  (1910,  464)  and  Caudell 
(1913,  596)  have  placed  aciileatum  as  a  synonym  of  Doru  lineare 
(Esch.),  but  comparison  with  specimens  of  lineare  in  my  collec- 
tion from  Orizaba,  Mexico,  show  that  Rehn  &  Hebard  (1914e,  90) 
are  fully  justified  in  considering  the  two  distinct. 

11.     Doru  davisi  Rehn  &  Hebard,  1914e,  95.     Davis's  Earwig. 

Differs  from  aculeatum  in  its  much  more  slender  body,  in  having 
the  forceps  of  male  longer  than  abdomen,  more  slender,  curving  feebly 
downward  in  basal  third,  thence  upward  to  apex,  the  preapical  tooth  want- 
ing; pygidial  spine  of  male  distinctly  longer  and  more  acicular;  the  fe- 
males differ  from  those  of  aculeatum  only  in  the  more  slender  form  and 
in  being  somewhat  paler.  Length  of  body,  $,  11-5,  9,  8.3 — 8.5;  of  prono- 
tum,  S,  1.9,  $,  1.6;  of  tegmina,  $,  2.7—3,  9,  2.1—2.6;  of  forceps,  $, 
6.5—8.7,    9,   3.3—3.5;    of   pygidial   spine,    $,   1.8—2.2   mm.     (Fig.    26   d.) 

The  types  of  R.  &  H.  were  taken  by  W.  T.  Davis,  May  2,  1912, 
from  the  South  Bay  of  Lake  Okeechobee,  Fla.  He  states  (R.  &  H., 
1914d,  98)  :  "A  winding  path  led  along  the  shore  of  South  Bay, 
between  the  water  and  the  thick  growth  of  custard-apple  trees, 
and  on  the  low  tangled  vegetation  bordering  this  path  we  found 
D.  davisi  in  considerable  numbers."  On  March  2,  1913,  this  slen- 
der-bodied earwig  was  first  seen  by  the  writer  when  three  pairs 
were  taken  on  the  north  margin  of  Lake  Okeechobee.  On  March 
8  two  additional  males  were  found  at  Pelican  Bay  on  the  south- 
eastern shore  of  the  lake.  At  both  places  it  was  beaten  or  swept 
from  vegetation  within  50  feet  of  the  border  of  the  lake. 

In  1918  a  second  trip  was  made  by  me  to  Lake  Okeechobee, 
one  of  the  objects  in  view  being  a  search  for  additional  specimens 
of  Doru  davisi.  On  March  2,  a  single  specimen  was  accidentally 
discovered  while  sifting  for  beetles  in  a  low  wet  tract  about  five 
miles  southeast  of  Moore  Haven.  The  place  where  found  was 
part  of  the  old  custard-apple  margin  of  the  lake,  now  drained 
and  partly  grown  up  to  arrow-leaf,  saw-grass  and  other  semi- 
aquatic  vegetation.    After  an  hour's  search  the  abiding  place  of 

^'Caudell,  Proc.  Ent.  Soc,  Wash.,  XVII,  1916,  217;  Fox  (1917,  206);  Hebard  (1917, 
322). 
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the  earwig  was  finally  found  to  be  between  the  bases  of  the  leaves 
and  stems  of  the  arrow-leaf,  and  especially  those  of  the  saw-grass, 
Cladiuni  effusum  (Sw.),  the  latter  jjlant  being  the  one  which  al- 
most exclusively  covers  thousands  of  acres  of  the  Everglade  Re- 
gion south  and  southwest  of  Lake  Okeechobee.  Once  located,  the 
earwigs  were  found  to  be  very  abundant,  93  being  taken  in  fifteen 
minutes  by  cutting  off  the  clumps  of  grass  just  below  the  surface 
of  the  ground  and  shaking  them  over  a  rubber  cloth.  This  inci- 
dent is  but  evidence  of  the  fact  that  almost  any  insect  supposed 
to  be  rare  is  in  reality  plentiful  enough  once  its  favorite  habitat 
or  hiding  place  is  discovered.  The  localities  above  given  are  the 
only  ones  at  present  known  from  which  this  handsome  earwig  has 
been  taken.  It  will  doubtless  be  found  in  southern  Florida  over 
much  of  the  area  covered  by  the  saw-grass. 

II.     FoRFicuLA  Linnaeus,  1758,  423.     (L.,  "scissors.") 

Antennae  in  our  species  14 — 15-jointed,  the  fourth  joint  obcon- 
ical,  half  the  length  of  third,  7 — 14  cylindrical,  more  than  four 
times  as  long  as  broad ;  pronotum  almost  square,  the  hind  angles 
rounded;  wings  slightly  surpassing  tegmina;  abdomen  not  ex- 
panded at  middle,  the  third  and  fourth  dorsal  segments  with  lat- 
eral folds;  first  tarsal  joint  slightly  longer  than  third;  second 
short,  dilated  and  lobed  at  apex,  passing  beneath  the  third.  One 
widely  distributed  species  occurs  with  us. 

12.     FoRFicuLA    AUBicuLAWA    LinnaBus,     1758,     423.     Common     European 
Earwig. 

Dark  reddish-brown;  basal  joints  of  antennae,  sides  of  pronotum, 
hind  margins  of  abdominal  segments,  forceps  and  legs  paler;  tegmina  and 
wings  dull  yellow.  Tegmina  one-half  longer  than  pronotum.  Forceps  of 
male  about  as  long  as  abdomen,  their  legs  flattened  and  broadened  at 
base,  then  usually  curved  almost  into  a  semi-circle,  armed  on  the  inner  side 
at  base  with  a  large  quadrate  crenulate  tooth,  and  another  at  beginning 
of  curve;  legs  of  female  forceps  slightly  curved,  crenulate  on  inner  margin 
and  crossing  at  tips.  Length  of  body,  10 — 12;  of  tegmina,  2;  of  forceps. 
S  ,  4 — 7,  $  ,  3  mm. 

While  adventive  examples  of  this  cosmopolitan  species  have 
been  recorded  a  number  of  times  from  the  eastern  United  States, 
it  did  not  become  established  as  a  resident  member  of  our  fauna 
until  about  1912,  when  a  colony  appeared  at  Newport,  Rhode  Is- 
land, which  was  first  reported  by  Glaser  (Psyche,  XXI,  1914, 
157).  This  has  increased  so  rapidly  in  numbers  and  threatens  to 
become  such  a  pest  that  a  special  bulletin^^  treating  of  it  has  been 

'•D.  W.  Jones,  Bull.  566,  U.  S.  Dep.  Agr.,  June   18,   1917. 
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prepared  and  issued  by  the  TJ.  S,  Bureau  of  Entomology.  In  this 
it  is  stated  that  the  sexes  mate  in  late  autumn,  the  male  dying 
soon  after.  The  female  soon  deposits  50  to  90  eggs  in  the  ground 
and  then  hibernates  near  them  at  a  depth  of  two  to  eight  inches, 
those  which  survive  emerging  in  the  spring  to  attend  the  larvae 
in  their  early  stages.  The  young  appear  about  May  5th,  and,  pass- 
ing through  four  larval  stages,  become  adults  by  the  middle  of 
July.  As  larvae  they  feed  on  the  tender  green  shoots  of  clover, 
grass,  lima  beans  and  on  the  buds  and  petals  of  dahlias,  roses 
and  other  cultivated  plants.  The  adults  feed  largely  on  the  sta- 
mens and  petals  of  flowers,  doing  immense  damage  where  present 
in  such  numbers  as  at  Newport,  where  Jones  says  that  on  one 
estate,  when  the  porch  awnings  were  let  down  each  morning,  over 
a  quart  of  the  earwigs  dropped  out  and  were  swept  up  and 
burned,  and  that  300  specimens  were  seen  by  him  at  one  time  in 
one  of  the  servants'  halls.  By  1916  the  colony  had  spread  over 
ten  square  miles  of  territory.  As  remedies  poison  baits  of  stale 
bread  and  Paris  green  proved  very  effective  in  early  spring,  and 
poison  and  contact  sprays  later  in  the  season. 

In  my  former  work  (1903,  171)  I  recorded  this  earwig,  on  the 
authority  of  Rehn  (1903,  125),  as  having  been  taken  at  Lafayette, 
Ind.,  by  the  late  F.  M.  Webster.  Caudell  (1907a,  170),  has  shown 
that  the  specimens  so  recorded  were  taken  by  Webster  in  Tas- 
mania. Burr  (1897,  16)  states  that  in  England  ouricularia  is  well 
known  to  every  one  and  is  quite  ubiquitous,  but  its  home  seems  to 
be  under  bark  of  trees,  planks,  stones,  on  flowers,  fruit,  etc.  Lat- 
reille  (1831,  6)  says  that  the  two  sexes  of  this  species  when  in 
coitu,  are  united  end  to  end,  a  statement  not  substantiated  by  any 
other  author. 

Aside  from  the  species  above  considered  but  one  other  earwig 
has  been  recorded  from  the  eastern  United  States.  This  was  an 
adventive  example  of  Spandex  perclieroni  (Guer.  &  Perch.),  a  Bra- 
zilian species,  taken  in  Massachusetts,  and  described  by  Scudder 
(1862,  415)  as  Spongophora  hipunctata.  It  was  recorded  by  him 
(1900,  6)  as  Forficula  percheroni  Guer.-Perch.,  and  by  Caudell 
(1913,  599)  as  Psalis  percheroni.  The  three  extralimital  species 
from  Korth  America  not  included- in  this  work  are:  (1).  Spong- 
ovostox  apicedentatus  (CsindeW),  a  native  species  known  only 
from  Arizona;  (2).  Chelisoches  morio  (Fabr.),  a  tropical  adven- 
tive form  now  established  at  Menlo  Park,  California,  and  (3). 
Dorii  lineare  (Esch.),  a  Mexican  and  South  American  form  which 
occurs  also  in  Texas,  Arizona  and  Southern  California. 
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Suborder  11.     CURSORIA. 

This  suborder,  as  characterized  in  the  key,  p.  41,  contains 
only  one  family,  the  Blattida?,  which  is  represented  in  all  parts 
of  the  earth.  The  name  Cursoria,  derived  from  the  Latin  and 
meaning  "runner,"  was  first  used  by  Latreille  (1817)  to  comprise 
all  the  non-saltatorial  Orthoptera,  or  the  earwigs,  cockroaches, 
mantids  and  walking-sticks.  Westwood  in  1839  restricted  the 
name  Cursoria  to  the  BlattidtB  or  cockroaches,  giving  to  the  other 
groups  the  names  Euplexoptera  (Forficulidae),  Ambulatoria 
(Phasmidff>)  and  Raptoria  (Mantidse).  Fieber,  in  1853,  united 
the  last  two  in  the  one  suborder  Gressoria.  The  characters  of  the 
suborder  Cursoria  are  those  of  its  single  family  as  given  below. 

Family  II.     BLATTID.E. 

The  Cockroaches. 

"On  every  dish  the  booming  beetle  falls, 

The  cockroach  plays,  or  caterpillar  crawls; 

A  thousand  shapes  of  variegated  hues 

Parade  the  table  or  inspect  the  stews. 

When  hideous  insects  every  plate  defile, 

The  laugh  how  empty  and  how  forced  the  smile." 

The  members  of  the  family  Blattid^e,  commonly  known  as  cock- 
roaches, may  be  known  from  the  other  families  of  non-saltatorial 
Orthoptera  by  their  depressed,  oval  form;  by  their  nearly  hori- 
zontal head  which,  when  at  rest,  is  bent  under  and  almost  con- 
cealed by  the  broad  pronotum,  so  that  the  mouth  projects  back 
between  the  bases  of  the  first  pair  of  legs;  by  their  slender,  de- 
pressed legs  of  almost  equal  length  and  size,  and  by  the  absence 
of  either  ovipositor  or  forcipate  appendages  at  the  end  of  the 
abdomen. 

They  have  the  antennae  setaceous,  rarely  swollen  and  plumose 
near  base,  inserted  just  below  the  middle  of  the  eyes,  composed 
of  very  many  exceedingly  short  segments  and  often  longer  than 
the  body;  mandibles  strong,  toothed;  maxillae  with  5-  and  labium 
with  3-jointed  i)alpi;  eyes  usually  large,  reniform.  finely  facetted; 
ocelli  or  simple  eyes  usually  present  in  the  fully  winged  forms, 
located  near  the  inner  borders  of  the  antennal  sockets,  absent  or 
greatly  reduced  in  size  when  the  wings  are  abbreviated  or  want- 
ing, and  then  often  represented  by  small,  pale  ocellar  spots;  pro- 
notum generally  more  or  less  elliptical  or  suborbicular,  with 
rounded  angles,  and  often  projecting  over  the  head ;  tegmina  mem- 
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branous,  corneous  or  leathery,  usually  more  or  less  translucent 
and,  when  well  developed,  overlapping  along  their  sutural  mar- 
gins; in  the  female  of  many  species  rudimentary  or  sometimes 
wholly  wanting.  Four  main  veins  or  nervures  arise  near  the 
basal  margin  of  each  tegmen,  their  position  and  names  being 
shown  in  Fig.  30.  The  wings  are  always  shorter  than  the  teg- 
mina,  but  are  usually  fully  developed  when  the  latter  are  long, 
though  sometimes,  even  then,  rudimentary  or  absent.    When  the 

tegmina  are  reduced  in 
size,  the  wings  are  cor- 
respondingly smaller. 
They  are  membranous 
in  structure,  often  very 
delicate,  the  names  and 
position  of  their  prin- 
cipal veins  being  shown 
in  the  accompanying 
digram,  Fig.  30. 

The  abdomen  is  large, 
broad,  and  composed  of 
ten  segments,  each  with 
a  dorsal  and  a  ventral 
plate ;  however,  only 
seven  or  eight  of  these 
are  usually  visible.  The 
first  one  behind  the 
metanotum  above  is 
known  as  the  median 
dorsal  segment,  the  next 
as  the  basal  or  first  dor- 
sal segment.  In  the  males  of  many  species  one  or  both  of  these 
have  the  upper  surface  more  or  less  specialized  or  modified.  The 
tenth  dorsal  plate  is  known  as  the  supra-anal  and  its  shape  and 
structure  are  much  used  in  classification.  Nine  ventral  plates 
are  visible  in  the  male  and  seven  in  the  female,  the  last  one  in 
both  sexes  being  known  as  the  suhgenital  plate.  This  in  the  male 
usually  bears  near  its  apex  two  small  unjointed  appendages  called 
styles.  The  tenth  dorsal  segment  also  bears  a  pair  of  jointed 
appendages  known  as  cerci,  which  vary  much  according  to  species, 
in  length,  number  of  joints,  etc.  The  rings  or  segments  of  the 
abdomen  overlap  each  other  and  are  capable  of  great  extension 
and  depression,  so  that  these  insects  seem  to  be  pre-eminently  fitted 


Fig.  30.  Diagram  of  the  left  tegmen  and  wing  of 
a  Blattid.  i,  Marginal  field;  2,  scapular  field;  3, 
discoidal  field;  4,  anal  field;  5,  anterior  field;  6, 
intercalated  triangle;  7,  posterior  field.  Ms. — 
Mediastine  vein;  D,  discoidal  vein;  C,  costal  veins; 
M,  median  vein;  Mr.,  branches  of  median  vein;  U, 
ulnar  vein;  A,  anal  sulcus;  Ax,  axillary  vein;  R, 
radiate   veins.      (After   Hebard.) 
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for  living  in  the  narrow  crevices  and  cracks  which  they  inhabit. 
This  peculiar  structure  was  doubtless  acquired  when  living  be- 
neath stones  and  bark  before  man  came  into  being,  and  has 
enabled  them,  like  the  earwigs,  to  hide  in  the  crevices  of  ships 
and  especially  in  cargoes  of  fruit,  and  tropical  and  semitropical 
forms  have  thus  been  scattered  to  all  parts  of  the  earth. 

The  legs  of  a  cockroach  are  of  a  peculiar  structure  in  that  they 
have  the  coxae  very  large  and  flattened,  thus  serving  to  protect 
the  ventral  surface  of  the  thorax ;  femora  long,  compressed,  their 
lower  border  with  two  keels  or  margins  which  are  usually  armed 
with  spines,  these  varying  much  in  size  and  number;  tibiae  heav- 
ily armed  with  spines  both  above  and  beneath ;  tarsi  5-jointed.  the 
first  joint  much  the  longest,  the  last  one  with  two  claws,  with  or 
without  a  lobe  or  arolium  between  them,  the  others  usually  each 
with  a  pad  or  pul villus  beneath.  The  structure  of  the  legs  enables 
the  cockroaches  to  run  with  such  great  swiftness  that  they  seldom 
use  the  wings  in  trying  to  escape  pursuit,  and  has  given  the  name 
Cursoria  or  runners  to  the  suborder  of  which  they  form  the  only 
family. 

From  the  other  Orthoptera  the  Blattidae  differ  widely  in  the 
manner  of  oviposition,  as  the  eggs  are  not  laid  one  at  a  time,  but 
all  at  once  in  a  peculiar  capsule  or  egg  case  called  an  ootheca. 
These  capsules  vary  in  the  different  species  as  regards  the  size, 
shape,  and  the  number  of  eggs  they  contain,  but  they  are  all  very 
similar  in  structure  (Fig.  31).  Each  one  is  divided  lengthwise 
by  a  membranous  partition  into  two  cells.  Within  each  of  these 
cells  is  a  single  row  of  cylindrical  pouches,  somewhat  similar  in 
appearance  to  those  of  a  cartridge  belt,  and  within  each  pouch  is 
an  egg. 

The  female  cockroach  often  runs  about  for  several  days  with 
an  ootheca  protruding  from  the  abdomen,  but  finally  drops  it  in 

a  suitable  place  and  from  it  the 
mrTBV  t  young,  in  time,  emerge.  While  this 
1^^ — ^^^^  method  of  oviposition  is  the  one 
practiced  by  all  the  species  of  com- 
mon    occurrence     in     the     United 

Fig-.     31-    ^  Ootheca     of     Periplaneta  StatCS,   thcrC   SCCm  to  bC  CXCCptioUS 
americana    (L.)     a,    side:    b,    end    view.  ^  ' 

Natural  size  indicated  by  outline  fig-  fo  it,  aS  Dr.  C.  Y.  RilcV  haS  rC- 
ure.      (After    Howard.) 

corded  (1891a)  the  fact  of  an  in- 
troduced tropica]  species,  Panchlora  cuhensis  (Sauss.),  being 
viviparous,  the  young  emerging  alive  from  the  body  of  the  parent. 
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and  a  careful  dissection  of  the  latter  showing  no  trace  of  either 
eggs  or  ootheca. 

Shelford  (1906,  235)  states  that  "the  position  of  the  ootheca 
when  carried  by  the  female  before  deposition  is  not  a  character 
of  suh family  importance."  I  do  not  regard  it  as  even  a  character 
of  specific  importance,  for  in  two  females  of  each  of  two  species 
of  ParcoMatta  at  hand  with  ootheca  protruding,  viz.,  uhleriana 
and  pennsylvanica,  one  of  each  has  the  ootheca  projecting  with 
edge  uppermost,  the  suture  above,  the  other  with  side  uppermost, 
the  suture  at  side.  Hebard  (1917a,  4)  has  also  recorded  the  fe- 
males of  P.  pennsylvanica  "with  ootheca  both  dorsad  and  laterad," 
and  has  mentioned  also  two  closely  related  species  of  Carihlatta 
with  similar  conditions. 

All  young  cockroaches  resemble  the  parent  in  form,  but  are 
wholly  wingless,  the  wings  not  appearing  until  after  the  fifth  or 
last  moult.  The  young  are  often  mistaken  for  the  mature  by  per- 
sons who  have  not  made  a  careful  study  of  the  life  history  of  the 
insects;  and  those  of  one  or  two  well  known  and  common  forms 
have,  in  the  past,  been  described  or  figured  as  distinct  wingless 
species  by  some  of  the  leading  Entomologists  of  the  country. 

Most  roaches  are  omnivorous  but  they  live  chief ly  upon  animal 
and  vegetable  refuse.  The  majority  of  our  species,  especially 
those  which  are  natives,  live  under  leaves,  bark  and  other  cover 
in  the  country,  but  many  of  the  introduced  species  are  domiciliary 
and  where  present  in  numbers  are  among  the  worst  of  insect 
household  pests.  In  Brazil  they  are  so  common  in  country  houses 
that  nobody  pays  much  attention  to  them.  There  they  have,  says 
Herbert  H.  Smith,  "an  unpleasant  way  of  getting  into  provision 
boxes  and  they  deface  books,  shoes  and  sometimes  clothing,  and 
eat  off  the  wall  paper  in  unsightly  patches  in  search  of  the  paste 
beneath.  At  Corumba,  in  the  house  where  we  were  staying  there 
were  nearly  a  dozen  children,  and  every  one  of  them  had  their  eye- 
lashes more  or  less  eaten  off  by  the  cockroaches,  a  large  brown 
species.  The  eyelashes  were  bitten  off  irregularly,  in  some  places 
quite  close  to  the  lid,  and  as  the  children  had  very  long  black  eye- 
lashes, their  appearance  thus  defaced  was  odd  enough." 

Remedies  For  Roaches. — A  common  remedy  for  roaches  consists  in 
the  liberal  use  of  pyrethrum  powder  or  buhach,  and  when  this  is  persist- 
ed In  considerable  relief  will  be  gained.  It  is  not  a  perfect  remedy,  how- 
ever, and  is  at  best  but  a  temporary  expedient,  while  it  has  the  additional 
disadvantage  of  soiling  the  shelves  or  other  objects  over  which  it  is  dust- 
ed.    When  used   it  should   be   fresh  and   liberally   applied.     Roaches  are 
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often  paralyzed  by  it  when  not  killed  outright,  and  the  morning  after  an  ap- 
plication the  infested  premises  should  be  gone  over  and  all  the  dead  or 
partially  paralyzed  roaches  swept  up  and  burned.  Flour  of  sulphur 
dusted  about  where  roaches  abound  has  proven  very  effective  as  a  repellent. 

Another  remedy  which  may  be  used  for  any  of  the  household  species 
is  a  mixture  of  plaster  of  Paris,  one  part,  and  flour,  three  or  four  parts, 
in  a  saucer,  and  placed  where  the  roaches  abound,  with  another  flat  plate 
nearby,  containing  pure  water,  both  supplied  with  several  bridges  to  give 
easy  access,  and  one  or  two  thin  boards  floating  on  the  water  touching 
the  margin.  The  insects  readily  eat  the  mixture,  become  thirsty  and 
drink,  when  the  plaster  sets  and  clogs  the  intestines.  The  insects  disap- 
pear in  a  few  weeks,  the  bodies  no  doubt  being  eaten  by  the  survivors. 

There  are  many  proprietary  substances  which  claim  to  be  fairly  ef- 
fective roach  poisons.  The  only  one  of  these  that  has  given  very  satis- 
factory results  is  a  phosphorous  paste,  also  sold  in  the  form  of  pills.  It 
consists  of  sweetened  flour  paste  containing  1  to  2  per  cent,  of  phospho- 
rus, and  is  spread  on  bits  of  paper  or  cardboard  and  placed  in  the  run- 
ways of  the  roaches.     It  is  also  a  repellent. 

For  no  other  insects  have  so  many  quack  remedies  been  urged  and  are 
so  many  newspaper  remedies  published.  Many  of  them  have  their  good 
points,  but  the  majority  are  worthless.  In  fact,  rather  than  put  faith  in 
half  of  those  which  have  been  published,  it  were  better  to  rely  on  the 
recipe   current  among   the  Mexicans  : 

"To  Get  Rid  of  Cockboaches. — Catch  three  and  put  them  in  a  bottle, 
and  so  carry  them  to  where  two  roads  cross.  Here  hold  the  bottle  upside 
down,  and  as  they  fall  out  repeat  aloud  three  credos.  Then  all  the  cock- 
roaches in  the  house  from  which  these  three  came  will  go  away." 

To  the  paleontologist  interested  in  tracing  back  the  ancestry 
of  insects,  the  Blattid£e  become  at  once  a  group  of  surpassing  in- 
terest, for  the  oldest  known  insect  is  a  fossil  cockroach,  Palwo- 
hlatta  douvillei  Brogn.,  from  the  Silurian  sandstone  of  France. 
Between  130  and  140  fossil  species  of  the  family  are  known  from 
the  Paleozoic  rocks  of  the  United  States,  principally  from  the 
Carboniferous  formations,  but  some  from  all  ages  as  far  back  as 
the  middle  Silurian.  That  most  eminent  authority  on  insect  pale- 
ontology, S.  H.  Scudder,  has  written  of  the  cockroach:  "Of  no 
other  type  of  insect  can  it  be  said  that  it  occurs  at  every  horizon 
where  insects  have  been  found  in  any  numbers ;  in  no  group  what- 
ever can  the  changes  wrought  hy  time  be  so  carefully  and  com- 
pletely studied  as  here ;  none  other  has  furnished  more  important 
evidence  concerning  the  phylogeny  of  insects." 

The  Blattidae  are  pre-eminently  tropical  insects,  and  though 
abundantly  represented  in  individuals,  the  number  of  species  in- 
habiting the  United  States  is  comparatively  few,  but  43  and  one 
variety  being  treated  in  Hebard's  Monograph  of  the  Group.  These 
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are  divided  among  nine  subfamilies  and  26  genera.  Aside  from 
several  subtropical  forms,  which  are  often  introduced  in  bananas 
and  other  fruit,  but  which  soon  die,  and  are,  therefore,  considered 
only  as  adventives,  30  species  and  two  varieties  or  races  are  recog- 
nized as  residents  of  the  territory  covered  by  this  work.  These 
represent  ten  of  the  subfamilies  and  19  of  the  genera  recognized 
by  Hebard.  Of  the  30  species,  12  are  established  adventives,  the 
other  18  being  native  or  indigenous  species,  as  are  also  the  two 
races.  In  addition  to  these,  three  of  the  adventive  species  repre- 
senting one  additional  subfamily  and  two  genera,  are  included,  as 
they  are  so  frequently  introduced  with  tropical  fruits  that  they 
will  probably  be  seen  by  many  of  our  future  students. 

Aside  from  the  general  works  on  Orthoptera  cited  in  the 
Bibliography,  the  principal  literature  treating  more  or  less  ex- 
tensively of  the  Blattidae  occurring  in  the  Eastern  United  States 
is  as  follows : 

Saussure,  1863,  1869a,  1870,  1872 ;  Brunner,  1865 ;  Rehn,  1903, 
1903a,  1903b;  Shelf ord,  1906,  1907,  1907a,  1908,  1908a,  1910a; 
Rehn  &  Hebard,  1910 ;  Caudell,  1913 ;  Hebard,  1916a,  1916b,  1916c, 
1917a. 

The  following  key  to  subfamilies  is  mainly  a  composite  of 
parts  of  those  of  Scudder  (1897c,  12),  Caudell  (1913,  600)  and 
Hebard  (1917a,  11 — 22),  the  last  named  being  a  key  to  genera  and 
species  only.  It  must  be  remembered  that  a  subfamily  is  only  an 
artificial  individual  concept  created  for  the  purpose  of  facilitat- 
ing the  systematic  naming  of  the  species  of  any  group.  Subfami- 
lies do  not  exist  in  nature  and  the  recognition  of  them  here  is  only 
to  render  shorter  and  more  easily  followed  the  keys  to  the  genera 
of  which  they  are  composed.  The  characters  of  chief  importance 
generally  used  in  separating  the  subfamilies  of  Blattidae  are  those 
pertaining  to  the  armature  of  the  lower  border  of  the  femora,  the 
structure  of  the  tegmina  and  wings,  the  form  of  the  supra-anal 
and  subgenital  plates  and  the  presence  or  absence  of  arolia  and 
pulvilli.  To  these  have  been  added  other  characters  pertaining  to 
size,  color,  etc.,  in  order  to  enable  beginners  to  more  easily  place 
their  specimens. 

KEY    TO    EASTERN    SUBFAMILIES    OF    IILATTID.E. 

a.    Middle  and  hind  femora  armed  beneath  along  one  or  both  margins 
with  two  or  more  distinct  spines;  tegmina  present,  often  abbreviat- 
ed in  the  female- 
&.     Pronotum  and  tegmina  smooth  or  but  sparsely  haired  or  pilose. 
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c.     Supra-anal  plate  not  bilobed;   form  not  strongly  depressed. 

d.     Smaller,  the  pronotum  less  than  7  mm.   in  length;    structure 
moderately    delicate;    styles    of   male    not   slender,    elongate, 
straight   processes   of  equal  length;    subgenital   plate   of   fe- 
male simple.  I.     PsEUDOMOpiiv.E,  p.  66. 
dd.     Larger,    the   pronotum    7   mm.    or    more    in    length;    structure 
heavily  chitinous,  femoral  spines  very  heavy;    styles  of  male 
slender,  elongate,  straight  processes    of  equal  length    set    in 
sockets  on  margins  of  subgenital  plate  (Fig.  34,  F.);  subgen- 
ital plate  of  female  compressed  so  as  to  form     a    carina     or 
ridge  on  its  under  side  and  divided  so  as  to  be  bivalved  (Figs. 
32,  C;  34,  E.).  IV.     Blattin^,  p.  93. 
cc.     Supra-anal   plate  weakly  bilobed   in   both  sexes;      size     medium, 
length  of  body,  15 — 20  mm.;  form  strongly  depressed;  tegmina 
and  wings  of  female  fully  developed,  falling  slightly  short  of 
apex  of  abdomen;  pronotum  dark  brown,  bordered  in  front  and 
on  sides  with  yellow.                                III.     Epilamprix^,  p.  92. 
bb.     Pronotum  and  tegmina  rather  densely  clothed  with  fine,  silky  pu- 
bescence; very  large,  adventive  species,  27  or  more  mm.  in  length. 

II.     Nyctobobix-e,  p.  91. 
I.     Lower  margins  of  middle  and  hind  femora  unarmed,  or  armed  with 
hairs  and  bristles  only,   or  with  one   or  two  apical  or  sub-apical 
spines. 
e.     Tegmina  present  in  males,  wanting  in  females  of  Arenivaga  and 
Compsodes. 
f.     Surface  of  pronotum  and  tegmina  glabrous;   anal  field  of  wings 
folding  like  a  fan;  subgenital  plate  of  female  simple,  except  in 
Chorisoneura. 
g.     First  four  tarsal  joints  each  with  a  pad    (pulvillus)   beneath; 
ocellar  spots  present;    wings  without  an  appendicular  field; 
supra-anal   plate   weakly   bilobed. 
h.     Smaller,  length  of  body  less  than  25  mm.;    hind  margin  of 
pronotum  strongly  obtuse-angulate     at     middle;     blackish 
brown  or  pale  green,  the  pronotum  without     discal     spots; 
arolia  present.  V.     PAXCHLOBiXyE.  p.  103. 

hh.  Larger,  length  more  than  40  mm.;  pronotum  subelliptical, 
huffy  with  a  blackish-brown  central  area  containing  pale 
.markings;  arolia  absent.  VI.     Blaberin.e,  p.  106. 

gg.  Fourth  tarsal  joint  alone  with  a  pulvillus  beneath;  ocelli  and 
ocellar  spots  absent;  wings  with  an  appendicular  field;  supra- 
anal  plate  not  bilobate;  subgenital  plate  of  female  either  sim- 
ple or  with  a  linear  cleft  or  sulcus  at  apex;  large  arolia  pres- 
ent;  small  species,  length  of  body  less  than  10  mm. 

IX.      OXYHALOIN.^,  p.  111. 

ff.     Surface  of  pronotum  and  tegmina  hairy;   anal  field  of  wings  not 
folding  fan-wise, 
i.     Ocelli  of  males  minute,  or  wanting,  the  ocellar  areas  not  de- 
fined; tegmina  and  wings  usually  present  in  both  sexes  and 
projecting  beyond  apex  of  abdomen  (Fig.  49,  D.);  arolia  and 


66 


FAMILY  II. — BLATTID^. THE  COCKROACHES. 


pulivilli  usually  present;  subgenital  plate  of  female  valvular; 
length  of  body  less  than  9  mm.  VII.     Coeydiin^,  p.  107. 

ii.  Ocelli  of  males  large,  the  ocellar  areas  strongly  defined;  teg- 
mina  and  wings  absent  in  female  (Fig.  49,  F.) ;  arolia  and 
pul villi  absent;  subgenital  plate  of  female  simple;  length  of 
body,  10  or  more  mm.  VIII.        Polyphagin^,  p.  109. 

Tegmina  and  wings  wholly  wanting;  form  elongate;  color  shining 
blackish-brown,  glabrous;  arolia  wanting;  subgenital  plate  of  fe- 
male wanting   (Fig.  43.  D.)  X.     Panesthin^,  p.  113. 


Subfamily  I.  PSEUDOMOPINJE. 

This  subfamily,  to  which  16  of  the  33  species  of  roaches  found 
in  our  territory  belong,  is  the  equivalent  of  the  Phyllodrominae  of 
most  foreign  authors,  of  the  Blattinae  of  Scudder  (1897c,  12)  and 
in  great  part  of  Caudell  (1913,  601).  Our  eastern  species  vary 
greatly  in  size  and  in  the  development  of  the  female  tegmina,  but 
agree  in  having  the  body  glabrous;  tegmina  of  a  delicate  struc- 
ture; ulnar  vein  of  wings,  in  all  the  genera  but  Symploce,  with 
branches  all  complete  to  the  apical  margin;  femora  armed  be- 
neath; tarsal  claws  not  toothed;  arolia  present. 


\^^  
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Fig.  32.  A,  Fore  femora  of  Ischnoptera  showing  form  of  spination  mentioned  in  a.  of 
generic  key  to  Pseudomopinae;  B,  tegmen  of  Supella;  C,  ventral  view  of  subgential  plate 
of  Periplaneta;  D,  pronotum  of  Supella;  E,  fore  femur  of  Symploce,  showing  form  of  spin- 
ation mentioned  in  aa.  of  key  to  Pseudomopinie;  F,  pronotum  of  Periplaneta  brunnea  "BwTxa.; 
G,  pronotum  of  P.  fuliginosa  (Serv.);  H.  dorsal  view  of  supra-anal  plate  and  cerci  of  fe- 
male of  P.  brunnea  Burm.     (After  Hebard.) 

KEY    TO    EASTERN    GENERA    OF    PSETJDOMOPIN^. 

a.     Lower  front  margin  of  fore  femora  armed  on  basal  h^lf  with  a  row 

of  stout  spines,  these  abruptly  succeeded  on  apical  half  by  a  row 

of  much  shorter  and  more  delicate  spinules  (Fig.  32,  A.). 

b.     Fourth  tarsal  joint  only  with  a  pulvillus    (small  pad)    beneath. 

c.     Tegmina  abbreviated,  subtruncate  behind,  covering  less  than  half 

the  abdomen  in  both  sexes;  pronotum  buffy  with  a  lengthwise 

undulating  blackish-brown  band  each  side  of  middle,  which  ex 

tends  backward  onto  tegmina;  styles  of  male  very  short,  broad 

and  fused  with  the  margin  of  the  subgenital  plate;   length  of 

body  less  than  10  mm.     (Fig.  33,  A.)    I.     Aglaoptebyx,  p.  68. 

cc.    Tegmina  fully  developed  (in  our  species),  extending  beyond  apex 

of  abdomen  in  both  sexes;  pronotum  not  distinctively  marked 
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as  above;  styles  of  male  elongate,  heavy,  contiguous  at  middle; 
length  of  body,  10.5—13  mm.     (Fig.  33,  B.) 

II.    Latiblattella,  p.  69. 
6b.     Joints  1  to  4  of  tarsi  each  with  a  pulvillus  beneath;   tegmina  of 
males  extending  beyond  apex  of  abdomen;   of  females  not  reach- 
ing apex  except  in  Parcohlatta  caudelli. 
d.     Uniform  blackish  or  brownish-black  above,     the     tegmina     of 
males  often  paler  brown;  sixth  dorsal  abdominal  segment  of 
male  deeply  emarginate  at  middle  of  hind  margin,  and  bear 
ing  two  minute  projections  which    are    armed    above    with 
elongate  microscopic  teeth;   styles  of  male  not  deflexed,  un- 
equal, the  right  one  the  stouter  and  curved  inward;  tegmina 
of  female  subquadrate,  obliquely  truncate,  their  sutural  mar- 
gins feebly  overlapping    (Fig.   36.)    VI.     Ischnoptera,  p.   75. 
dd.     Color   not   uniform    blackish   or   brownish-black    above;    sixth 
dorsal  of  male  without  toothed  projections;    styles  of  male 
slender,  deflexed,  cylindrical  processes,  the  right  one  slight- 
ly the  longer.  VII.     Pabcoblatta,  p.  77. 
a.     Lower  front  margin  of  fore  femora  armed  with  a  row  of  spines  which 
decrease  gradually  in  length  and  size  toward  apex   (Fig.  32,  E.); 
joints  1  to  4  of  tarsi  each  bearing  a  pulvillus  beneath. 
e.    Ulnar  vein  of  wings  with  all  the  branches  reaching  the  apical  mar- 
gin;  tegmina  not  truncate  in  female;   hind  margin  of  pronotum 
not  obtuse-angulate  at  middle. 
f.     Pronotum  without  two  dark  brown  stripes;    styles  of  male  dis- 
tinct. 
g.     Larger,  length  of  body  11 — 12  mm.;   tegmina  extending  beyond 
abdomen,  male,  to  its  apex,  female,  their  color  pale  brown 
with  two  darker  brown  blotches  on    basal    half;    pronotum 
clay-yellow,  the  disc  brownish,   darker  at  base    (Fig.  32,  B, 
D.) ;  styles  of  male  large,  elongate,  extending  along  the  mar- 
gin of  subgenital  plate.  III.     Supella,  p.  70. 
gg.     Smaller,  length  of  body  6 — 8  mm.;  tegmina  uniform  pale  brown- 
ish-yellow, variable  in  length  in  male,  shorter  than  abdomen 
in    female;    pronotum    brownish-yellow,     disc     marked     with 
small  spots  of  darker  brown;   styles  of  male  similar,  minute, 
rounded,  their  tips  armed  with  curved  spinules   (Fig.  34,  A, 
B.)                                                                IV.     Cabiblatta,  p.  71. 
ff.     Pronotum   brownish-yellow   with    two   stripes    of   darker    brown; 
styles  of  male  indistinct  or  wanting;  tegmina  extending  beyond 
apex  of  abdomen  in  both  sexes;  length  of  body,  10.5 — 12.5  mm. 
(Fig.   35.)                                                            V.     Blattella,  p.  73. 
ee.     Ulnar  vein  of  wings  with  some  of  the  branches  incomplete,   not 
reaching  apical   margin;    color  uniform  clay-yellow;    tegmina  of 
female  subquadrate,  truncate,  much  shorter  than  abdomen,  their 
sutural  margins  feebly  overlapping,  of  male  reaching  beyond  apex 
of  abdomen;    hind  margin  of  pronotum  feebly  obtuse-angulate; 
left  style  of  male  curved,  twice  as  long  as  right  one;   length  of 
body  11—14  mm.   (Fig.  34,  D.)                   VIII.     Symploce,  p.  90. 
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I.     Aglaopteryx  Hebard  1917a,  30.    (Gr,,  "beautiful"  +  "wing.") 

Form  rather  broad,  structure  delicate;  head  broad,  eyes  wide- 
ly separated;  tegmina  and  wings  alike  in  both  sexes,  the  latter 
absent  in  our  species;  cerci   short,  flattened  above,  12-jointed; 


D 


Fig_.   3.^.     A,   Aglaopteryx  gemma   Heb.,   male    V    3!    B,  Latiblattella   rehni  Heb.,   female 
X    3;   L,  Cariblatta  liitea   (S.   &  Z.),  male.    X    4-5;   ^>  Cariblatta  lutea  minima.  Heb.,  male 
X    4.5.      (-After    Hebard.) 

apex  of  front  femora  with  two  long  spines  on  lower  margin.  Other 
characters  as  given  in  generic  key.  One  species,  many  times  re- 
corded from  the  Southern  United  States  as  Ceratinoptera  dia- 
pJiana  (Fab.),  occurs  in  our  territory. 

13.     Aglaopteryx  gemma  Hebard,  1917a,  32.     Little  Gem  Cockroach. 

Head  clay-yellow  with  a  broad,  dark  brown  band  on  under  aide  between 
the  eyes,  this  sometimes  continued  downward  on  the  face;  pronotum 
transparent  buffy,  its  disc  bordered  in  front  and  each  side  with  a  narrow 
blackish-brown  stripe,  this  broadening  toward  base,  disc  also  with  an  an- 
chor-shaped cross-bar  of  dark  brown;  tegmina  buffy  with  the  black  length 
wise  stripe  of  pronotum  extending  obliquely  back  along  the  anal  field  to 
suture  and  continuing  along  it  to  tips;  dorsal  surface  of  abdomen  black- 
ish-brown marked  with  dull  orange;  legs  and  under  surface  buffy,  the 
abdomen  margined  with  blackish-brown.  Pronotum  with  front  margin 
transverse,  side  margins  broadly  convex,  hind  margin  feebly  bisinuate, 
front  and  hind  angles  broadly  rounded.  Tegmina  subquadrate,  a  little 
longer  than  wide,  extending  only  slightly  beyond  first  dorsal  segment  ol 
abdomen;  their  tips  broadly  rounded.  Ootheca  2.8x4.8  mm.;  the  suture 
with  a  row  of  18  blunt  teeth.  Length  of  body",  $,  7.5—8.9,  $,  8.6—9.7; 
of  pronotum,  $,  2.7—3,  9,  2.9 — 3.2;  of  tegmina,  $  and  9,  3.5—4.1  mm. 
Width  of  pronotum,  $,  3.8—4,  9,  3.9—4.3;  of  tegmina,  $  and  9,  2.5—3 
mm.     (Fig.  33,  A.) 


"The  measurements  following  the  descriptions  of  Blattidse  in  this  work  are  the  ex- 
tremes of ,  the  two  sexes  as  given  by  Hebard  (1917a).  He,  having  had  many  more  examples 
before  him  than  are  available  to  me,  was  ahle  to  '^how  much  better  the  variability  in 
size  of  each  species.  The  length  of  body  is  considered  as  the  length  from  the  vertex 
to  the  end   of  the   subgenital  plate   of  the   dried  insect. 
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This  prettily  marked  species  has  been  taken  by  R.  &  H.,  Davis 
and  others  at  Pensacola,  River  Junction,  Newberry,  Gainesville, 
Ortega,  Miami,  Long  Key  and  Key  West,  Fla.,  and  Nassau,  Ba- 
hama Isles.  North  of  Florida  it  is  known  from  Georgia  to  Hous- 
ton, Texas,  in  the  states  along  the  Gulf  Coast,  the  type  being  from 
Mobile,  Ala.  In  Florida  it  was  found  in  winter  and  spring  be- 
neath bark,  bases  of  leaves  of  cocoanut  palm,  limestone  and  co- 
quina  boulders  and  under  signs  attached  to  trees,  the  latter  hiding 
place  being  a  favorite  one  throughout  its  range. 

II.    Latiblattella  Hebard,  1917a,  36.    (L.,  ''broad"  -f  "little 

cockroach.") 

Medium  sized  species  of  broad  form  and  delicate  structure  hav- 
ing the  eyes  well  separated,  ocelli  distinct ;  tegmina  delicate,  often 
much  abbreviated  in  female,  their  scapular  field  broad;  wings 
hyaline;  subgenital  plate  of  male  fusing  with  the  styles,  of  female 
produced;  lower  front  margin  of  fore  femora  armed  beneath  as 
described  in  "a"  of  generic  key  and  with  three  long,  stout  spines 
near  apex ;  middle  and  hind  femora  armed  beneath  with  elongate, 
moderately  stout  spines.  Two  species  from  the  United  States 
are  described  by  Hebard,  one  of  them  from  our  territory. 

14.     Latiblattella  behni  Hebard,  1917a,  38.     Rehn's  Cockroach. 

Dull  yellow,  the  tegmina  and  wings  almost  transparent;  head,  face 
and  disc  of  pronotum  usually  witn  numerous  small  blackish-brown  spots- 
legs  and  middle  of  abdomen  above  and  beneath  dull  yellow;  sides  of  ab- 
domen, cerci  and  extreme  bases  of  tibial  spines  dark  brown.  Head  witb 
inter-ocular  area  flattened.  Pronotum  broadest  one-third  from  base,  the 
sides  thence  rapidly  converging  and  broadly  rounded  into  apex,  hind  ang- 
les broadly  rounded,  hind  margin  truncate.  Tegmina  and  wings  very  del- 
icate, the  former  elongate  with  numerous  veins.  Sixth  dorsal  segmeni 
of  male  abdomen  with  a  deep  semicircular  depression  at  middle,  from 
which  arises  a  large  blunt  knob  covered  with  agglutinated  hairs.  (Fig. 
34,  C.)  Subgenital  plate  of  male  triangular  and  upturned  between  the 
styles,  which  are  stout  and  bent  inward  along  its  margins.  Length  of 
body,  $,  10.7—12.9,  $,  10.8—12.2;  of  pronotum,  $,  2.8—3.4,  $,  3.1—3.7, 
of  tegmina,  $ ,  11.4 — 13.7,  $ ,  10.3 — 11.7  mm.  Width  of  pronotum,  $  and 
9,  4.2—4.7;  of  tegmina,  $   and   $,  3.4—4.4  mm.     (Fig.  33,  B.) 

Dunedin,  Fla.,  March  18,  June  11;  on  the  former  date  beneath 
bark  of  dead  pine,  on  the  latter  at  porch  light;  Bassenger,  Fla., 
Feb.  28,  by  beating  Spanish  moss,  Dcndropogon  usneoides  (L.) 
(W.  ASf.  B.).  Rehn,  Hebard,  Davis  and  others  have  recorded  it  un- 
der the  names  Blattella  adspersicollis  Stai,  Neohlattella  adsper- 
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sicolUs  Stal  and  N.  detersa  Walker,  from  15  different  localities 
between  Newberry  and  Big  Pine  Key,  Fla.,  the  86  specimens  exam- 
ined by  Hebard  having  been  taken  at  all  seasons  of  the  year  and 
principally  beneath  signs  attached  to  trunks  of  pine  trees.  When 
disturbed  they  seldom  attempt  flight,  but  run  about  to  hide  in 
crevices  in  the  bark  or  drop  to  the  ground.  The  most  northern 
point  at  which  it  has  been  found  is  Newberry,  Fla. 

III.    SupELLA  Shelford,  1911,  155.     (Gr.,  ''house.") 

Medium  sized  species  of  very  slender  form,  having  the  eyes 
well  separated,  the  interocular  area  flattened  and  raised  to  form 
a  rounded  angulation  with  the  ocellar  area;  tegmina  narrow,  deli- 
cate, with  9  to  11  strongly  oblique  discoidal  sectors;  wings  hya- 
line ;  subgenital  plate  of  male  elongate-triangular,  fusing  with  the 
styles;  of  female  large,  broad,  not  strongly  produced;  legs  very 
slender;  front  femora  armed  beneath  as  described  in  "aa^^  of 
generic  key  and  with  two  unequal  spines  near  apex;  first  tarsal 
segment  longer  than  the  others  united. 

15.     SuPELLA  suPELLECTiLiuM    (Serville),  1839,   114.     Brown-banded  Cock- 
roach. 

Clay-yellow;  head  pale  brown,  face  darker;  pronotum  with  sides  yel- 
lowish transparent,  disc  chestnut-brown,  this  hue  often  expanded  to  cover 
the  entire  basal  third;  tegmina  variable,  usually  pale  brown  with  a  paler 
band  at  basal  third  separating  two  darker  brown  blotches  (Fig.  32,  B, 
D.)  ;  legs  and  under  surface  clay-yellow.  Pronotum  one-third  wider  than 
long,  narrowed  from  basal  third  to  apex,  disc  feebly  convex;  sides  nar- 
row, moderately  deflexed,  their  margins  slightly  upcurved,  all  the  angles 
rounded,  hind  margin  feebly  convex.  Sixth  dorsal  segment  of  $  abdomen 
with  ?.  median,  circular,  deeply  depressed  area  containing  a  low  conical 
tuft  of  agglutinated  hairs.  Length  of  body,  $,  11.4,  $,  11.5;  of  pronotum, 
$,  2.8,  9,  3.5;  of  tegmina,  $,  11.5,  $,  8  mm.  Width  of  pronotum,  $,  3.6, 
$,  4.2;  of  tegmina,  $'  and  $,  3.2  mm. 

A  tropical  species  of  Avide  distribution  taken  in  the  United 
States  only  at  INfiami  and  Key  West,  Fla.  At  the  latter  place 
Rehn  &  Hebard  found  it  in  small  numbers,  July  3 — 7,  under  the 
counters  of  a  fruit  store,  in  folds  of  old  burlap  bags,  where  it  had 
as  company  four  other  species  of  circumtropical  cockroaches. 
It  is  a  house-dwelling  species,  varies  much  in  color,  and  according 
to  Shelford  (1011)  has  been  described  under  ten  different  specific 
names  besides  the  one  it  rightfully  bears;  the  first  record  from 
the  United  States,  that  of  Rehn  from  Miami,  Fla.  (1903,  125), 
being  one  of  these,  Pliyllodromia  cnhensis  (Sauss.). 
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IV.     Cariblatta  Hebard,  1916b,  148.     (Carib  +  Blatta.) 

Very  small  cockroaches  of  a  slender  form ;  eyes  well  separated, 
inter-ocular  area  weakly  flattened;  tegmina  delicate,  not  broad; 
wings  hyaline;  dorsal  surface  of  male  abdomen  not  modified; 
subgenital  plate  of  male,  in  our  species,  broadly  produced  in  the 
form  of  a  quadrangle  between  the  styles;  lower  front  margin  of 
fore  femora  armed  as  described  in  "'aa"  of  generic  key  and  with 
two  unequal  spines  near  apex. 


Fig.  34.  Subgenital  plates  of  Blattidae — ventral  views — A,  of  male  of  Cariblatta  lutea 
(S.  &  Z.)  ;  B,  of  male  of  Cariblatta  lutca  minima  Heb.;  C,  dorsal  view  of  end  of  male  ab- 
domen of  Latiblattella  rehni  Heb.  showing  specialized  sixth  segment;  D,  subgenital  plate 
of  male  of  Symploce  lita  Heb.;  E,  of  female  of  Eurycotis  floridana  (Walk.);  F,  of  male 
of   same   species.     (After   Hebard.) 

Ten  species  are  known,  mostly  from  the  West  Indies  and 
northeastern  South  America,  and  from  the  regions  in  which  the 
Carib  Indians  were  native,  whence  the  generic  name.  Of  these 
one  species  and  a  geographical  race  occur  in  our  territory. 

16.     Cariblatta  lutea    (Saussure  &  Zehntner),  1893,  48.     Small  Yellow 
Cockroach. 

Pale  brownish-yellow;  head  pale  brown  with  a  band  between  the  eyes, 
and  usually  some  spots  on  face,  dark  brown;  disc  of  pronotum  usually 
marked  with  numerous  more  or  less  distinct  small  brownish  spots, 
the  sides  transparent;  abdomen  above  usually  maculate  with  blackish- 
brown;  legs  and  under  surface  brownish-yellow,  the  abdomen  often  in 
great  part  darker.  Pronotum  one-third  wider  than  long,  widest  at  basal 
fourth,  apex  narrower  than  base,  hind  margin  truncate,  front  one  broad- 
ly rounded.  Tegmina  not  quite  reaching  apex  of  abdomen,  male,  distinct- 
ly shorter,  female,  their  tips  rounded.  Wings  equal  in  length  to  tegmina. 
Male  with  produced  portion  of  subgenital  plate  between  the  styles  nearly 
three  times  as  broad  as  long  (Fig.  34,  A.) ;  styles  in  the  form  of  small 
rounded  knobs,  slightly  longer  than  wide,  armed  above  with  minute  spin- 
ules  directed  forward.  Subgenital  plate  of  female  large,  boat-shaped,  the 
apex  broadly  rounded.  Length  of  body,  $,  5.8 — 8.1,  $,  7 — 9.5;  of  prono- 
tum,   $,  1.8—2.1,    5,  2.2—2.6;   of  tegmina,    $,  5.2—6.6,      $,     4-9-6     mm. 
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Width  of  pronotum,    $,  2.6—2.8,    $,  2.8—3.6;    of  tegmina,    $,  2—2.1,    $, 
2.1—2.6  mm.      (Fig.  33,  C.) 

Ormond,  Sanford,  Lakeland,  LaBelle,  Moore  Haven,  Sarasota 
and  Dunedin,  Fla. ;  frequent  in  all  stages  throughout  the  winter 
and  spring  months  beneath  leaves,  boards,  decaying  palmetto  logs, 
piles  of  weeds  and  other  cover  on  the  ground,  especially  in  dry 
sandy  localities  {W.  S.  B.).  Recorded  as  Ceratinoptera  lutea 
(S.  &  Z.)  by  Rehn,  Hebard,  Davis  and  others  from  Jacksonville, 
St.  Augustine,  LaGrange,  Lakeland,  Carrabelle  and  River  Junc- 
tion, Fla.,  June — Sept.  Ranges  from  Roanoke  Island,  N.  Car., 
west  and  south  to  Louisiana.  A  single  example  also  recorded  from 
Cuba  (Hehorcl,  1917a,  51).  This  and  its  variety  are  among  the 
smallest  cockroaches  found  in  our  territory,  and  when  uncovered 
run  rapidly  to  find  a  new  hiding  place.  A  female  with  ootheca 
protruding  was  taken  March  20,  1919.  The  ootheca  was  carried 
with  suture  at  side,  and  was  2.2  X  ^  ^^'  i°  ^i^^?  ^'^^^  sutural 
edge  slightly  curved  and  bearing  a  row  of  minute  widely  spaced 
knobs. 

16a.     Cariblatta  lxjtea  minima  Hebard,  1916b,  170.     Least  Yellow  Cock- 
roach. 

Differs  from  lutea  only  in  its  average  smaller  size,  slightly  paler  col- 
or, shorter  tegmina  (those  of  male  reaching  base  of  apical  fourth  of  ab- 
domen), rudimentary  inner  wings  and  especially  in  the  produced  portion 
of  the  subgenital  plate  of  male  between  the  styles,  which  is  much  narrow- 
er, being  subquadrate  or  slightly  longer  than  wide.  (Fig.  34,  B.)  The 
females  are  separable  only  by  the  smaller  size  and  shorter  tegmina  of 
minima.  Length  of  body,  $,  5.4 — 7.7,  $,  5.8 — 8;  of  pronotum,  $,  1.8 — 2.1, 
9,  2. — 2.3;  of  tegmina,  $,  3.6 — 5,  $,  3.6 — 4.7  mm.  Width  of  pronotum 
$    and    2,  2.6—3.3;   of  tegmina,    $    and    ?,  1.7—2.2   mm.     (Fig.  33,   D.) 

Dunedin,  Sarasota,  Ft.  Myers,  Cape  Sable,  and  Lake  Okee- 
chobee, Fla.,  Feb.  23— March.  14  {W.  S.  B.).  At  Cape  Sable  it 
was  found  in  numbers  in  the  bases  of  the  tufts  of  coarse  grasses 
growing  just  back  of  the  sea  beach.  Recorded  as  Ceratinoptera 
lutea  (S.  &  Z.)  by  Rehn,  Hebard  and  Davis  from  numerous  locali- 
ties in  southern  Florida  and  the  Florida  Keys  as  far  north  as 
Punta  Gorda,  March — Nov.  Habits  the  same  as  those  of  typical 
lutea.  In  all  the  male  specimens  taken  the  form  of  projecting 
portion  of  subgenital  plate  is  without  apparent  intergradation 
and  minima  is  therefore  retained  as  a  distinct  variety  or  southern 
race.  Dunedin  is  the  most  northern  point  at  which  it  has  been 
taken. 
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Y.    Blattella  Caudell,  1903b,  234.     (L.,  "small"  +  Blatta.) 

Bather  small,  narrow  sj^ecies  having  the  head  long,  almost  hid- 
den by  the  small,  suborbicular  pronotum;  eves  well  separated, 
interocular  area  not  flattened,  ocellar  spots  distinct;  tegmina 
delicate,  narrow,  not  abbreviated;  wings  hyaline;  subgenital  plate 
of  male  asymmetrical,  of  female  large,  convex,  truncate;  lower 
front  margin  of  fore  femora  armed  beneath  as  described  in  "aa^' 
of  generic  key,  and  with  three  longer,  unequal  spines  near  apex; 
tarsal  joints  elongate,  arolia  very  small. 

17.     Blattella  GERMANIC  A  (Linnseus),  1767,  668.     Grcrmau  Cockroach. 

Dull  brownish-yellow,  the  females  often  darker;  all  the  limbs  much 
paler  than  the  body;  disc  of  pronotum  with  two  dark  brown,  longitudi- 
nal stripes  separated  by  a  yellowish  one;  antennae  dark  brown,  exceeding 
slightly  the  tips  of  the  closed  tegmina.  Tegmina  and  wings  of  male  ex- 
tending to  end  of  abdomen,  those  of  female  slightly  longer.  Body  of  male 
longer  and  narrower  than  that  of  female;  middle  of  sixth  abdominal  seg- 
ment with  two  deep,  rounded  fossae  separated  by  a  narrow  ridge  on  basal 
portion  and  deeply  concave  behind;  styles  very  minute,  the  left  one  the 
larger,  small,  rounded,  decurved.  Length  of  body,  ^  ,  10.5 — 11.4,  $  11 — 
12.8;  of  pronotum,  $,  2.4—2.8,  9.  3—3.3;  of  tegmina,  $,  9.7—10.2,  $, 
10.8—11.9  mm.  Width  of  pronotum,  $,  3.1—3.7,  $,  3.8—4.2  mm.   (Fig.  35.) 

Abundant  throughout  Indiana,  especially,  in  the  cities  and 
towns ;  Moore  Haven  and  Sarasota,  Fla.,  Jan.  25 — Feb.  21  ( W.  S. 
B.).  Recorded  also  from  Gainesville,  Miami,  Big  Pine  Key  and 
Key  West,  Fla.,  at  the  latter  i)lace  swarming  in  a  hotel  cupboard 
(Hebard.  1917a,  59).  Ranges  throughout  the  United  States  and 
the  gi'eater  part  of  Canada,  being  most  abundant  in  the  Central 
States.  In  addition  to  the  two  common  names  already  given  it  is 
known  as  the  "Water  Bug."  and  Burr  (1897,  24)  states  that  in 
Russia  it  is  called  the  "Preussenschabe"  or  Prussian  Roach,  while 
in  Germany  it  is  known  as  the  "Russen"  or  Russian  Roach.  Piers 
(1918,  247)  says  that  the  local  name  in  Nova  Scotia  is  the  "Yan- 
kee settler," 

In  Indiana  and  the  Eastern  United  States  it  is  best  known  as 
the  "Croton  bug,"  so  called  because  it  made  its  ai)pearance  in  New 
York  City  in  numbers  about  the  time  the  Croton  Aqueduct  was 
completed.  It  is  a  native  of  Central  Europe,  but  like  the  Oriental 
roach,  has  become  cosmopolitan.  In  Europe  it  is  found  in  woods 
as  well  as  in  houses.  In  America  it  seldom,  if  ever,  occurs  in 
numbers  in  the  country,  but  is  one  of  the  worst  insect  pests  with 
which  the  inhabitants  of  the  larger  cities  of  the  United  States 
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have  to  deal.  It  is  the  most  fecund  of  all  roaches  and  the  seasons 
of  mating  and  hatching  of  the  young  are  perhaps,  more  irregular 
than  in  any  other  species.  Adult  forms  are  evidently  to  be  found 
at  all  seasons  of  the  year,  as  I  have  taken  them  in  December,  April 
and  October.  It  is  not  so  much  a  lover  of  filthy  surroundings  as 
is  the  Oriental  roach,  and  hence  frequents  more  often  than  that 


Fig.  35.  Blattella  germanica  (L)  ;  a,  first  stage;  b,  second  stage; 
c,  third  stage;  d,  fourth  stage;  e,  adult;  /,  adult  female  with  egg 
case;  g,  egg  case,  enlarged;  h,  adult,  with  wings  spread.  All 
natural   size   except  g.      (After   Howard   &   Marlatt.) 

species  the  dwellings  of  the  better  class  of  people.  It  delights  in 
warm,  moist  places,  and  is  esijecially  abundant  and  destructive  in 
buildings  w^liich  are  heated  by  steam.  As  an  evidence  of  its  abund- 
ance under  favorable  conditions  it  may  be  stated  that  in  1890  a 
single  person  captured  for  me  over  30  adult  specimens  and  fully 
half  that  number  of  young,  in  less  than  ten  minutes,  in  the  kitchen 
of  the  leading  hotel  of  the  city  of  Terre  Haute.  Where  it  once 
obtains  a  foothold  and  the  surroundings  of  temperature  and  food 
supply  are  favorable,  it  is  almost  impossible  to  eradicate,  as  its 
small  flattened  form  enables  it  to  hide  and  breed  in  cracks  and 
crevices  which  none  of  the  other  roaches  can  enter. 

Like  many  other  omnivorous  animals,  Croton  bugs  find  in 
wheaten  flour  a  food  substance  which  is  rich  in  nutrition  and 
easily  digested,  and  so  they  prefer  wheat  breads  and  starchy  mate- 
rials to  all  other  foods.  On  account  of  this  liking  they  often  do 
much  harm  to  cloth  bound  books  bj'  gnawing  their  covers  in  search 
of  the  paste  beneath. 

They  also  seem  to  have  a  peculiar  liking  for  paints  of  various 
kinds,  and  Glover  (1875,  132),  states  that  in  his  office  "They 
made  a  raid  on  a  box  of  water  colors  where  they  devoured  the 
cakes  of  paint,  vermilion,  cobalt  and  umber  alike;  and  the  only 
vestiges  left  were  the  excrements  in  the  form  of  small  pellets  of 
various  colors  in  the  bottom  of  the  box." 
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The  ootheca  of  the  Croton  bug  is  very  light  brown,  a  little  over 
twice  as  long  as  broad,  7.5x3.5  mm.,  with  the  sides  somewhat  flat- 
tened and  the  edges  parallel.  Within  it  the  eggs,  thirty-six  in 
number,  are  arranged  in  the  usual  two  rows.  It  is  carried  about 
by  the  mother  roach  for  several  days  with  from  half  to  three- 
fourths  of  its  length  protruding  from  the  abdomen,  and  when 
dropped  in  a  favorable  place  the  young,  evidently  very  soon, 
emerge  from  it ;  for  in  a  bottle  in  which  a  female  with  protruding 
ootheca  was  placed  at  eleven  o'clock  p.  m.  the  young  were  found 
to  have  emerged  on  the  following  morning  at  eight.  They  were 
then  wholly  white,  except  the  lateral  edges  of  the  abdomen,  where 
a  blackish  tinge  was  evident.  By  five  o'clock  in  the  afternoon  of 
the  same  day,  having  meanwhile  eaten  their  fill  of  moistened 
wheaten  bread,  they  had  become  too  large  for  their  skins,  and  had 
moulted  for  the  first  time.  They  then  measured  3  mm.  in  length, 
and  the  head,  pronotum,  abdomen,  and  apical  half  of  antennae 
were  black,  while  the  other  two  thoracic  rings  and  the  basal  half 
of  antennae  were  a  grayish  white.  The  half  grown  young  are  very 
dark  brown,  with  the  first  four  or  five  segments  bordered  with 
yellow,  and  with  traces  of  a  lighter  median  stripe. 

VI.    IscHXOPTERA  BuFmeistcr,  1838,  500.     (Gr.,  "slender"  + 

"wing.") 

As  restricted  by  Hebard  (1917a,  61),  this  genus  is  represented 
in  Xorth  America  by  only  one  species  of  medium  size  and  less 
delicate  structure  than  in  the  preceding  genera.  It  has  the  head 
elongate;  ocelli  distinct;  disc  of  pronotum  in  male  with  two 
broad,  elongate  impressions  which  converge  behind ;  tegmina  of 
male  much  surpassing  the  abdomen,  their  discoidal  sectors  weakly 
radiating;  ulnar  vein  of  wings  with  three  to  seven  basal  branches 
incomj)lete;  tegmina  of  female  and  sixth  dorsal  abdominal  seg- 
ment of  male  as  described  in  generic  key ;  seventh  dorsal  abdomi- 
nal segment  of  male  with  a  narrow  elevated  ridge  between  the 
armed  projections  of  the  sixth  segment;  lower  front  margin  of 
fore  femora  armed  as  described  in  "a"  of  key,  and  also  with  three 
stout  unequal  spines  near  apex;  tarsi  elongate,  small  arolia 
present. 

18.     IscHNOPTERA  DEBOPELTiFOBMis  (Brunner),  1865,  87.     Dark  "Wood  Roach. 

Males  very  slender,  their  tegmina  notably  narrow;  females  larger 
and  stouter.  Color  uniform  dark  mahogany  brown,  shining;  tegmina  of 
males   often   a  paler  brown;    wings   of  male   transparent,   slightly   infus- 
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cated,  the  veins  and  front  border  pale  brown;  tibiag,  tarsi  and  sometimes 
the  entire  legs  pale  reddish-brown.  Pronotum  of  male  flat,  semi-orbicular 
the  sides  strongly  declivent,  hind  margin  slightly  rounded;  of  female 
much  broader,  less  declivent,  hind  margin  truncate.  Inner  wings  of  fe- 
male small  pads,  shorter  than  tegmina.  Subgenital  plate  of  male  with 
a  broad  impression  at  apex,  styles  as  described  in  generic  key;  subgenital 
of  female  very  broadly  rounded  at  apex.  Length  of  body,  $ ,  11.7 — 17, 
9,  11.4 — 17.8;  of  pronotum,  $,  3.2—4.4,  9,  4—5.2;  of  tegmina,  $,  14.1 — 
19. G,  $,  3.8—6.9  mm.  Width  of  pronotum,  $,  4.3—5.4,  $,  4.9—7.3;  of  teg- 
mina,  $,  4—6.6,   $,  4 — 6  mm.     (Fig.  36.) 

This  handsome  native  species,  described  by  Brunner  in  1865 
from  "Amerique  du  Nord,"  was  not  again  recognized  from  this 
country  until  1893,  when  specimens  were  taken  by  me  on  May  28 
and  June  18  beneath  logs  in  a  low  sandy  woods  near  Terre  Haute, 
Ind.  These  I  soon  afterwards  described  and  re- 
corded (1893a,  160)  as  Temnopteryx  dcropeUi- 
formis  Brunner.  On  July  12,  1894,  a  single  fe- 
male was  captured  while  feeding  upon  a  fleshy 
fungus  {Agariciis)  in  dense  woods  eight  miles 
west  of  Terre  Haute,  in  Marshall  Co.,  111. ;  while 
in  June,  1902,  a  number  were  taken  from  be- 
neath flat  stones  and  rubbish  on  the  tops  of  high 
maiefx^i.3.  (Or  hills  near  Wyandotte  Cave,  Crawford  Co.,  Ind. 
'^'"*  ^  These  and  the  Vigo  Co.  specimens  were  described 

and  recorded  by  me  (1903,  177).  Since  that  date  the  species  has 
been  found  to  be  widely  distributed  over  the  Eastern  United 
States,  its  known  range  being  from  West  Creek,  N,  J.,  and  Enola, 
Pa.,  west  and  south  to  Ottawa,  Kansas,  and  Victoria,  Texas. 

In  Florida  it  has  been  taken  by  me  at  Ormond  and  Lake  Okee- 
chobee, March  1 — April  15,  and,  mostly  as  Temnopteryx  deropelti- 
forniis,  Ischnopiera  nigricollis  or  /.  johnsoni  has  been  recorded 
numerous  times  from  Jacksonville  and  Cedar  Keys  south  to  Home- 
stead and  Key  W^est.  Hebard  has  shown  (1917a,  63)  that  the 
single  male  from  Crawford  Co.,  Ind.,  described  by  me  (1903,  186) 
as  doubtfully  that  of  Ischtinpfera  intricata  sp.  nov.,  was  a  freshly 
moulted  male  of  /.  deropeliiformis ;  as  was  also  a  small  male  from 
St.  Augustine,  Fla.,  described  by  Rehn  (1903d,  234)  as  Ischnop- 
iera johnsoni;  also  that  I.  nigricollis  Walker  (1868,  118)  is  the 
same  as  Brunner's  species. 

This  handsome  roach  is  essentially  a  ground-frequenting,  for- 
est-loving insect,  hiding  beneath  cover  in  or  about  the  edges  of 
deep  woodland,  more  frequently  in  damp  places,  and  rarely  taken 
beneath  bark,  signs  or  at  lights.  When  uncovered  the  males  often 
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fly  actively  away,  while  the  females  can  but  crawl,  and  that 
rather  sluggishly  for  a  Blattid,  toward  the  nearest  new  hiding 
place.  At  a  point  four  miles  southeast  of  Moore  Haven,  Fla.,  a 
half  dozen  or  more  adults  and  numerous  nymphs  were  taken 
March  1,  1018,  from  beneath  weeds,  grass  and  other  debris  washed 
uj)  on  the  beach  of  Lake  Okeechobee. 

YII.    Parcoblatta  Hebard,  1917a,  70.     (Gr.,  '^frugal"  +  Blatta.) 

The  Wood-Roaches. 

Medium  sized  species,  the  male  with  body  oblong,  rather  nar- 
row, the  female  broader,  more  compact;  pronotum  feebly  convex, 
more  strongly  so  on  sides,  that  of  male  usually  elliptical,  more  or 
less  narrowed  in  front,  the  disc  usually  with  two  oblique  impres- 
sions, its  hind  margin  broadly  rounded ;  in  the  female  usually  sub- 
orbicular,  without  discal  impressions,  the  hind  margin  truncate; 
tegmina  membranous,  more  or  less  translucent,  extending  beyond 
apex  of  abdomen  in  all  males,  not  reaching  apex  in  females  except 
in  caudeUi.  their  discoidal  sectors  weakh-  radiating;  wings  hya- 
line, their  ulnar  vein  feebly  curved  and  with  one  to  six  basal  in- 
complete branches;  stsles  of  male  as  described  in  generic  key; 
front  femora  armed  beneath  as  in  IscJinoptcra. 

Twelve  species,  all  native  to  America,  are  recognized  by  Heb- 
ard, nine  of  which  occur  in  the  Eastern  United  States.  Until 
Hebard  issued  his  excellent  Monograph  (1917a),  the  species  of 
this  genus,  as  far  as  synonymy  goes,  were  a  badly  mixed  lot.  This 
was  due  to  the  fact  that  the  sexes  differ  so  widely  in  appearance 
that  they  have  been  described  as  different  species,  and  often 
placed  in  wholly  different  genera.  Most  of  the  original  descrip- 
tions were  made  by  foreign  entomologists,  who  never  saw  a  speci- 
men in  the  field,  and  for  that  reason  knew  nothing  of  the  relation- 
ship of  the  different  individuals  before  them.  However,  the  two 
sexes  are  so  seldom  found  mating,  that  even  the  field  naturalists 
cannot  be  certain  as  to  their  relationship.  Previous  to  1903,  Saus- 
sure,  followed  by  Scudder,  had  described  both  sexes  of  Temnop- 
tenj.T  as  being  short-winged,  and  the  females  of  several  species  of 
Parcoblatta  had  been  described  as  distinct  si>ecies  and  placed  in 
that  genus.  They  had  also  stated  in  their  "Keys  to  genera  of 
Blattinte''  that  in  the  genus  Ischnoptera  (Parcoblatta  of  Hebard) 
the  ''tegmina  are  completely  developed  or  in  the  female  rarely  ab- 
breviate." In  my  work  of  1903  I  first  showed  that  the  males  of 
Tcmnoptcryx  were  macropterous,  and  first  properly  correlated 
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the  sexes  of  Parcohlatta  pennsylvanica,  and  also  concluded  as  the 
result  of  extended  field  work  and  comparisons,  "that  the  species 
of  Phyllodromia  and  Temnopteryx  listed^^  by  Scudder  in  his  Cata- 
logue (1900,  8)  are  but  the  females  of  certain  species  of  Ischnop- 
tera"  and  they  were  first  so  placed,  though  not  always  correctly 
as  to  species,  in  my  "Orthoptera  of  Indiana." 

Rehn  &  Hebard  (1910),  in  studying  all  their  known  species 
of  North  American  Ischnoptera  (Parcohlatta) ,  followed  up  this 
problem  of  sex  correlation,  and  when  through  stated  that  "every 
species  of  the  genus  known  from  within  our  limits  has  the  sexes 
correlated,  with  the  result  that  Tejnnopteryx  and  Lohoptera  (with 
the  exception  of  one  species)  are  eliminated  from  our  fauna." 
They  failed,  however,  to  properly  place  the  sexes  of  several  spe- 
cies, and  thus  left  the  group  still  very  much  confused. 

Hebard  has  shown  that  the  males  of  each  species  of  Parcohlatta 
have  one  or  more  of  the  dorsal  abdominal  segments  modified  or 
"specialized"  in  a  different  way,  and  has  used  this  as  the  prin- 
cipal character  in  separating  that  sex.  Since  the  removal  or 
spreading  of  both  tegmina  and  wings  is  necessary  to  see  this 
character,  and  since  the  specialization  is  more  or  less  microscopic 
in  nature,  an  attempt  has  been  made  in  this  work  to  separate  the 
males  by  more  obvious  characters,  but  the  modification  of  the  seg- 
ments for  each  species  is  mentioned  either  in  the  key  or  in  the 
descriptions. 


Fig.  37.  Showing  specialization  of  median  and  first  dorsal  abdominal  segments  of  the 
males  of  Parcohlatta.  A,  of  P.  uhleriana  Sauss.;  B,  P.  sebra  Heb. ;  C,  F.  virginica  (Brunn.)  ; 
D,  P.  lata  (Brunn.);  E,  P.  divisa  (Sauss.);  F,  P.  pennsylvanica  (DeC).     (After  Hebard.) 

KEY   TO   EASTERN   SPECIES   OF  PABCOBLATTA. 

a.  Female  with  inner  wings  absent  and  tegmina  represented  by  very 
small  oblong  pads,  separated  by  more  than  twice  their  width  (Fig. 
39,  A.);   male  with  dorsal  segments  of  abdomen  unmodified;   head 


"He  did  not,  for  some  reason,  list  Temnopteryx  deropeltiformis. 
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and  pronotal  disc  shining  blackish-brown;  average  length  of  body, 
$,  11.3;  of  tegmina,  12.7  mm.  19.     bolliaxa. 

I.     Female  with  inner  wings  present,  often  very  short,  and  tegmina  not 
as  above;   male  with  one  or  more  of  dorsal  segments  modified. 
&.     Tegmina  of  female  strongly  abbreviated,  covering  not  more  than 
one-half  the  abdomen;  males  with  disc  of  pronotum  not  distinct- 
ly darker  than  sides  and  nearly  uniform  in  color  with  tegmina. 
c.     Females  shining  blackish-brown,     their     tegmina     subtriangular. 
separated  by  a  space  equal  to  one-fourth  their  width,  their  hind 
margins   oblique;    males   pale    brownish- j'ellow,   their   tegmina 
much  wider  than  pronotum,  their  supra-anal  plate  only  twice 
as  broad  as  long,  its  apex  broadly  rounded;  median  dorsal  ab- 
dominal  segment  of   male   with   two   raised   ridges   at   middle 
each  bearing  on  basal  portion  a  heavy  tuft  of  hairs   (Fig.  37, 
A. ) ;  average  length  of  body,  $ ,  15.3,  of  tegmina,  17  mm. 

20.      UHLEBIANA. 

ce.     Females  reddish-brown  or  brownish-yellow,    the    abdomen    often 
darker,  their  tegmina  subquadrate,  slightly  overlapping;  males 
almost  uniform  brownish-yellow  in  hue. 
d.     Length  of  body,  $ ,  not  over  16.5,  of  tegmina,  not  over  17  mm., 
females  with  tegmina  covering  only  basal  third  of  abdomen, 
their   hind   margins   almost   squarely   truncate;    tegmina   of 
male  but  slightly  wider  than  pronotum. 
e.     Smaller  and  more  slender,  average  size  of  pronotum  of  fe- 
male, 3.5x4.4  mm.;    male  with  a  large  area  at  middle  of 
median   dorsal   abdominal    segment   supplied   with   minute 
scattered   hairs    (Fig.   37,   C.)    and   with   supra-anal   platt 
four  times  as  broad  as  long,  squarely  truncate;   pronotum 
of   male   elliptical,   widest   at   middle,   not    distinctly   nar- 
rowed in  front ;  average  length  of  body,  $ ,  13,  of  tegmina, 
15  mm.  21.     vkginica. 

ee.     Larger  and  broader,  average  of  pronotum  of  female,  4x5.6 
mm.;  modified  abdominal  segment  of  male     much    as     in 
uMeriana;    pronotum   of   male    longer,    more    narrowed    in 
front,  widest  slightly  behind  the  middle;    average  length 
of  body,   $,  14.6;  of  tegmina,  15.7  mm.         22.     FtrL\-ESCEXS. 
dd.    Length  of  body,    $,  17.5 — 21.5,  of  tegmina,  17.8 — 22  mm.;   fe- 
males with  hind  margins  of  tegmina  broadly  rounded;  mid- 
dle of  median  and  first  dorsal  abdominal  segments  of  male 
each  with  two  feeble  elevations  convergent  in  front  and  sup- 
plied with  a  heavy  tuft  of  hairs   (Fig.  37,  D.) ;   average  size 
of  pronotum  of  $ ,  5.4x7.5  mm.  23.     lata. 

65.     Tegmina  of  female  much  less  abbreviated,  reaching  beyond  middle 
of  abdomen,  their  tips  never  truncate;   those  of  male  delicate  in 
structure  and  fully  developed. 
f.     Tegmina  of  female  not  surpassing  the  abdomen,  sustained  flight 
Impossible;   disc  of  pronotum  of  male,  at  least  in  part,  darker 
than  sides. 
g.    Dorsal  surface  of  abdomen  dull  yellow,  banded  with  brown; 
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male  with  tegmina  very  delicate,  and  middle  of  median  dor- 
sal abdominal  segment  with  a  broad,  heavy  tuft  of  aggluti- 
nated hairs,  and  also  with  a  low,  hairy  transverse  ridge  in 
front  of  this  tuft  (Fig.  37,  B.) ;  average  length  of  body,  $, 
14.7,  of  tegmina,  15.2  mm.  24.     zebra. 

gg.     Dorsal  surface  of  abdomen  not  banded;  tegmina  of  male  dark 
brown,  their  margins  paler;  disc  of  pronotum  distinctly  dark- 
er  than   sides;    seventh   dorsal   abdominal   segment   of   male 
produced  so  as  to  almost  wholly  conceal  the  eighth. 
h.     Larger,   average   size   of   pronotum    of    female,    5x6.1    mm. ; ' 
median  and  first  dorsal  abdominal  segments  of  male  each 
concave  at  base,  the  concavity   overhung  with  two  eleva- 
tions which  are  heavily  supplied  with  hairs  on  the  under 
surface   (Fig.  37,  F.) ;   average  length  of  body,    $,  20.7,  of 
tegmina,    21.2    mm.  25.     pennsylvanica. 

hh.  Smaller,  average  of  pronotum  of  female,  4.3x5.6  mm.,  its 
sides  less  strikingly  pale;  median  dorsal  abdominal  segment 
of  male  alcne  modified  as  in  pennsylvanica  (Fig.  37,  E.) ; 
average  length  of  body,  $ ,  16.6,  of  tegmina,  18.6  mm. 

25a.  DiviSA. 
ff.  Tegmina  of  female  surpassing  the  abdomen,  sustained  flight 
possible  in  both  sexes;  size  small,  form  slender;  color  pale 
brownish-yellow;  two  male  abdominal  segments  modified  as  in 
lata;  average  length  of  body,  $,  14,  of  pronotum,  3.1,  of  teg- 
mina, 14.6  mm.  26.     caudelli. 

19.     Pabcoblatta  bolliana  (Saussure  &  Zehntner),  1893,  40.     Boll's  "Wood - 
Roach. 

Small  slender  species,  the  females  stouter  and  more  compact,  with  dis- 
tinctly broader  head  and  pronotum.  Male  with  head,  disc  of  pronotum 
and  base  of  tegmina  dark  brown,  shining,  finely  and  sparsely  pubescenv 
with  suberect  yellowish  hairs ;  legs,  lateral  margins  of  pronotum  and  apical 
portion  of  tegmina  paler  brown;  ocellar  spots  and  an  area  between  the 
thoracic  impressions  dull  yellow.  Female  chocolate  brown,  the  legs  us- 
ually darker  than  those  of  male.  Ocelli  well  defined,  male,  represented 
by  small  spots,  female.  Pronotum  widest  slightly  behind  the  middle,  that  of 
male  with  two  distinct  oblique  impressions  connected  near  base  by  a  short 
transverse  one.  Tegmina  of  female  as  described  in  key,  their  outer  mar- 
gins straight,  upcurved;  inner  ones  obliquely  rounded  into  apex.  Supra- 
anal  plate  of  male  about  twice  as  broad  as  long,  feebly  declivent  toward 
apex;  of  female  with  a  blunt  median  carina,  the  apex  broadly  rounded. 
Length  of  body,  $ ,  10.1—12.8,  $,  9—10.7;  of  pronotum,  $,  2.7—3,  $,  2.9— 
3;  of  tegmina,  $,  11.7—13.6,  9,  1.7—1.9  mm.  Width  of  pronotum,  $, 
3.6—4.2,  9,  3.9—4.4;  of  tegmina,  $,  3.8—4.6,  $,  1.4—1.7  mm.    (Fig.  39,  A.) 

Ranges  from  Raleigh,  N.  Car.,  and  Brunswick,  Ga.,  north  to 
southern  Illinois  and  Nebraska  City,  Neb.,  and  west  and  south 
to  the  Mexican  border ;  not  yet  recognized  from  either  Indiana  or 
Florida.     It  is  the  only  one  of  our  nine  eastern  species  of  the 
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genus  in  which  one  or  more  of  the  dorsal  abdominal  segments  of 
the  male  are  not  modified  and  the  tegmina  of  the  female  are 
smaller  and  more  widely  separated  than  in  any  of  the  others.  The 
86  specimens  recorded  by  Hebard  were  taken  from  33  different 
localities  within  the  range  above  mentioned  between  April  27  and 
July  21,  a  few  at  light,  or  trapped  in  molasses  jars,  but  the  hab- 
itat of  most  not  mentioned.  Brimley  (1908,  16)  states  that  it 
and  other  native  roaches  are  all  found  near  Raleigh  N.  Car., 
"under  the  thick  covering  of  pine  straw  lying  on  the  ground  in 
pine  woods."  In  the  western  part  of  its  range  it  becomes  much 
paler,  in  some  specimens  the  head  onh-  being  dark.  The  Kakerlac 
scJiwfferi  Rehn  (1904g,  72)  is  a  synonym. 

20.     Parcoblatta  uhlebiana  (Saussure),  18G2a,  169.     Uhler's  Wood-Roach. 

Male. — Size  medium,  form  rather  slender.  Nearly  uniform  pale  brown- 
ish-yellow, tegmina  often  somewhat  darker;  head  with  a 
broad  brownish  stripe  extending  from  between  middle  of 
eyes  downward  two-thirds  the  length  of  face.  Ocelli  dis- 
tinct. Pronotum  subelliptical,  widest  at  middle,  the  an- 
gles all  rounded,  the  discal  oblique  impressions  rather 
deep.  Cerci  slender,  11-jointed,  the  fifth  to  ninth  joints 
with  inner  apical  angles  slightly  prolonged.  Subgenital 
plate  slightly  keeled  along  middle  of  apical  half,  with  a 
male^  X  i-3-  concavity  each  side  of  keel;  styles  short,  awl-shaped,  equal. 
(Original.)  Female. — Broader,    with    head    wider.     Color    variable,    us- 

ually shining  blackish-brown,  the  legs,  except  the  trochanters,  and  margins 
of  tegmina  chestnut  brown;  sometimes  entirely  dark  reddish-brown  ex- 
cept the  abdomen.  Pronotum  suborbicular,  widest  near  base,  front  mar- 
gin rounded,  hind  one  truncate,  discal  impressions  absent.  Tegmina  as 
described  in  key,  at  most  reaching  base  of  second  abdominal  segment. 
Wings  very  rudimentary.  Ootheca  3.4x6  mm.,  its  suturt  with  a  row  of 
minute,  well  spaced  conical  projections,  on  each  side  of  which  is  a  mo- 
derately deep  groove.  Length  of  body,  $,  13.3 — 16.5,  $,  9.8 — 14;  of  pro- 
notum, $,  2.9—3.6,  9,  3.4—4.2;  of  tegmina,  $,  15.7—18.8,  9,  3.2—6.3  mm. 
Width  of  pronotum,  $ ,  4.1—4.9,  9 ,  4.8—6;  of  tegmina,  $ ,  5.3—6.3,  9 ,  2.5 
—3.7  mm.    (Fig.   38.) 

Steuben,  Marion,  Lawrence  and  Crawford  counties,  Indiana, 
May  26 — Aug.  7  {W.  S.  B.).  The  females  were  first  described  by 
me  as  Ischnoptera  intricata  sp.  nov.  (1903,  186).  Those  from 
Crawford  Co.  were  found  beneath  cover  on  the  slopes  of  high 
wooded  hills,  those  from  Steuben  Co.  beneath  chunks  near  the 
border  of  a  lake,  two  of  the  females  (Aug.  7)  with  ootheca  pro- 
truding. In  Florida  P.  uhleriana  is  known  only  from  Pablo 
Beach,  Aug.  11  {Hebard,  1917a,  114).    It  ranges  from  Massachu- 
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setts  and  Saginaw  Bay,  Mich.,  west  to  Iowa  City,  Iowa,  and  south 
to  Florida  and  Mississippi. 

This  is  essentially  a  forest-loving  species,  usually  occurring 
beneath  leaves  and  other  debris  on  or  along  the  borders  of  heavy 
hardwood  timber.  The  males  are  often  attracted  to  light  and  the 
females  to  a  bait  of  molasses.  The  latter  sex  appears  to  be  much 
the  more  abundant,  especiallj'  in  Indiana,  and  994  of  the  1232 
adult  specimens  examined  by  Hebard  were  females.  The  short 
separated  tegmina  and  shining  black  color  easily  distinguishes 
them  from  allied  species,  while  the  males  are  with  difficulty  sepa- 
rated from  those  of  fulvescens  and  virginica.  Platamodes  uni- 
color  and  Ectohia  lithophila  Scudder  (1862,  417,  418)  are  synon- 
mys,  being  based  respectively  on  the  male  and  nymph,  while,  as 
noted  above,  Ischnoptera  intricata  Blatch.  (1903,  186)  is  the  fe- 
male, the  type  of  that  sex,  as  designated  by  Hebard,  being  a  spec- 
imen taken  in  Crawford  Co.,  Ind.,  July  2,  1902,  and  now  in  my 
collection. 


Fig.   39.     Females  of  Parcoblatta    X    3-     A,  P.   bolliana   (S.   &     Z.) ;      B,     P.     virginica 
(Brunn.);    C,   P.   fulvescens    (S.    &   Z.) ;    D,   P.    sebra    (Heb.)      (After    Hebard.) 


21.     Parcoblatta  virginica  (Brunner),  1865,  86.     Virginia  Wood-Roacli. 

Male. — Size  small  for  the  genus,  more  slender  than  uhleriana.  Uniform 
pale  brownish-yellow,  the  disc  of  pronotum  and  sometimes  the  head 
slightly  darker.  Ocelli  distinct.  Pronotum  as  in  uhleriana  but  smaller 
with  oblique  impressions  more  distinct.  Tegmina  wider  than  pronotum, 
but  distinctly  narrower  than  in  uhleriana.  Cerci  slender,  10-jointed,  none 
of  the  joints  with  inner  apical  angles  prolonged.  Subgenital  plate 
roughly  subquadrate,  feebly  concave  near  apex;  styles  shorter  and  less 
tapering  than  in  uhleriana.  Female  small,  more  slender  than  in  the  pre- 
ceding or  the  next  species.  Color  more  or  less  variable,  usually  with  head 
and  abdomen  chestnut-brown,  pronotum  and  tegmina  dark  reddish-brown, 
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their  margins  paler;    legs   and   under   surface  brownish- 
yellow.     Head    broader    than    in     $ .     Pronotum    as    in 
uhleriana    but    distinctly    smaller.      Tegmina    quadrate 
their    sutural    margins    overlapping,    hind    margins    sub 
truncate,  usually  slightly  emarglnate  near  the  sutural  an 
gle,    reaching    the    middle    of    second    dorsal    segment 
Wings  represented  by  small  pads.     Length  of  body,    $ 
11.5—15.4,    $,   10.3—12.5;    of   pronotum,    $,    2.7— 3.G,    $ 
3.2—3.8;     of    tegmina,     $,    12.8—16.7,     $,    3.3—4.9    mm 
X  ^'f.s."*"'   (After  Width  of  pronotum,   $,  3.4 — 4.4;    $,  4.1—4.9;  of  tegmina 
Cugger.)  ^^  4.3—5.7,  $,  2.7—3.3  mm.      (Figs.  39,  B,  40.) 

Frequent  throughout  Indiana,  May  5 — Aug.  22.  Hibernates 
in  the  nymph  stage  beneath  half  buried  logs  and  other  debris,  the 
males  reaching  maturity  about  Maj-  1st,  when  they  are  often 
gregarious  beneath  loose  bark  and  under  chunks  and  rubbish  in 
open  woods.  The  females  mature  a  few  weeks  later,  and  in  In- 
diana are  found  in  July  with  ootheca  protruding.  Ranges  from 
Maine  to  Minnesota,  Nebraska  and  Kansas,  south  to  North  Caro- 
lina, Kentucky  and  Alabama.  Frequents  the  borders  of  open 
woods  and  cultivated  fields,  being  less  of  a  forest-loving  species 
than  iihleriana.  The  males  are  frequently  taken  at  light,  but 
the  females  probably  range  but  a  short  distance  from  their  orig- 
inal hatching  place. 

In  ''The  Orthoptera  of  Indiana"  this  species  was  placed  as  a 
synonym  of  uhleriana,  the  females  of  that  species  being  then  un- 
known as  such.  /.  iorealis  Brunner  (I8H0,  133)  is  the  male  of 
virginica,  he  having  described  both  sexes  in  the  same  work  as  dis- 
tinct species  of  different  genera.  His  type  of  virginica  was  from 
Draper's  Valley,  Va.,  and  that  of  7)orealis  from  "Amerique  du 
Nord." 

22.     Pakcoblatta  FutVESCENS  (Sauss.  &  Zehnt.),  1893,  36.     Fulvous  Wood- 
Roach. 

Male. — Size  medium,  form  rather  slender.  Uniform  pale  brownish-yel- 
low, the  pronotum  and  legs  sometimes  darker;  cerci  usually  dark  brown. 
Pronotum  subelliptical,  widest  slightly  behind  the  middle,  the  oblique  im- 
pressions of  disc  weakly  defined,  and  apical  angles  more  broadly  rounded 
than  the  hind  ones.  Tegmina  slightly  narrower  than  in  uhleriana.  Cerci 
slender,  11-jointed,  none  of  the  segments  with  inner  apical  angles  pro- 
longed. Styles  slender,  awl-shaped,  the  right  one  slightly  the  stouter  and 
borne  in  a  cup-shaped  elevation  or  knob  placed  just  beneath  the  apical 
margin  of  subgenital  plate.  Female — Larger  than  in  uhleriana.  Head  and 
pronotum  usually  pale  reddish-brown  and  apical  halves  of  abdominal  seg- 
ments darker  brown;  tegmina  reddish-brown,  the  sides  paler;  legs  and 
under  surface  brownish-yellow.     Tegmina  and  wings  as  in  virginica,  but 
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larger.  Length  of  body,  $,  12.5—16.5,  $,  10.8—15.5;  of  pronotum,  $, 
3.3—4,  $,  3.8 — 4.9;  of  tegmina,  $,  14—18.2,  9,  3.1—5.6  mm.  Width  of 
pronotum,  $ ,  4-3 — 5.3  $  ,  4.6—6.6;  of  tegmina,  $  ,  4.3—5.6,  $ ,  3.3—4.7  mm. 
(Fig.  39,  C.) 

Crawford  Co.,  Ind.,  June  3.  Ormond,  Dunedin,  Sarasota,  Gulf- 
port.  Ft.  Myers  and  Lake  Okeechobee,  Fla.,  Jan.  24 — April  1  {W. 
8.  B.).  This  roach  is  frequent  near  Dunedin,  Fla.,  beneath  drift, 
cow-dung,  the  base  of  thistle  leaves,  boards,  etc.,  in  dry,  sandy 
localities,  a  female  with  ootheca  protruding  on  March  28.  Re- 
corded also  by  other  collectors  from  18  additional  localities  in 
Florida,  and  is  the  only  common  member  of  the  genus  in  that 
State,  throughout  which  it  doubtless  occurs.  Ranges  from  Long 
Island,  N.  Y.,  west  to  southern  Indiana,  Dallas  Co.,  Iowa,  and 
Arkansas,  south  and  southwest  to  the  southern  keys  of  Florida, 
and  Zavalla  Co.,  Texas.  Occurs  under  debris,  bark  of  logs,  etc., 
usually  in  open  pine  woods  of  sandy  regions.  Treated  by  R.  &  H. 
(1910,  439)  as  a  southern  variety  of  uMeriana,  the  males  being 
very  similar  and  distinguished  mainly  by  the  pale  face,  longer 
jjronotum  with  discal  impressions  less  distinct,  and  by  characters 
of  cerci  and  insertion  of  right  style  as  above  given.  If  Hebard 
has  correctly  placed  the  females  of  uhleriana,  that  sex  is  very  dif- 
ferent in  the  two  species  and  fulvescens  is  a  distinct  and  valid  spe- 
cies mainly  austral  in  its  distribution. 

The  ootheca  of  fulvescens  is  bean-shaped,  very  dark  brown, 
about  3.8  X  8.5  mm.  in  size,  the  sutural  edge  being  broadly  curved 
and  with  about  40  minute  crimps  or  folds. 

23.     Pabcoblatta  lata   (Brunner),  1865,  135.     Broad  Wood-Roach. 

Male — Size  large,  form  robust.  Pale  reddish-brown,  the  head  often  in 
part  darker;  legs  and  margins  of  thorax  and  elytra  yellowish  translucent; 
antennae,  abdomen  above  and  its  sides  beneath  pale  brown;  cerci  dark 
brown.  Pronotum  suborbicular,  longer  in  proportion  to  its  width  than  in 
the  last  three  species,  widest  at  middle,  its  oblique  impressions  distinct. 
Tegmina  notably  wider  than  pronotum,  extending  much  beyond  the  abdo- 
men. Supra-anal  plate  triangular,  its  apex  broadly  rounded.  Subgenital 
plate  feebly  concave  on  right  side  near  apex;  styles  slender,  straight,  awl- 
shaped.  Female — Large,  robust.  Pronotum  much  larger  than  that  of  male, 
its  front  margin  rounded,  hind  one  truncate.  Tegmina  quadrate-ovate, 
reaching  apex  of  second  dorsal  segment-  Wings  small,  narrow,  their  tips 
acute.  Supra-anal  plate  keeled  above,  its  apex  bluntly  rounded.  Subgeni- 
tal plate  strongly  convex.  Ootheca  4x9  mm.,  its  suture  feebly  curved  and 
with  a  row  of  about  30  small  equidistant'"  knobs.     Length  of  body,  $ ,  17.- 


""Hebard  (1917a,  iii,  i^t)  states  that  the  ootheca  of  P.  uhleriana.  ^nd  P.  lata  "are 
carried  with  the  suture  laterad."  Specimens  of  both  are  at  hand  with  the  ootheca  pro- 
truding with  suture  dorsad. 
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5—21.5,  $,  15.7—22;  of  pronotum,  $,  4.1—5.2,  $,  4.8—6.2;  of  tegmina,  $, 
17.8—22,  $,  5.9—8  mm.  Width  of  pronotum,  $,  5.4—6.7,  ?,  6.7—8.2;  of 
tegmina,   $  ,  5.2 — 6.8,   9  ,  4.7 — 5.7  mm. 

Crawford,  Gibson  and  Posey  Cos.,  Ind.,  June  6 — July  10,  one 
male,  numerous  females;  the  latter  sex  most  common  and  with 
ootlieca  protruding  the  latter  part  of  June  {W.  S.  B.).  In  Craw- 
ford Co.  they  were  taken  from  beneath  rocks  on  the  sides  and 
crests  of  the  higher  hills,  especially  in  limestone  glades  where  the 
red  cedar  abounds.  In  Florida  it  has  been  recorded  from  Jack- 
sonville, Ortega,  Gulf  Hammock,  Tallahassee,  River  Junction,  Ma- 
rianna  and  De  Funiak  Springs,  ]Marcli — Sept.,  and  probably  oc- 
curs only  in  the  northern  third  of  the  State.  Ranges  from  Dela- 
ware and  Maryland  west  and  south  to  St.  Louis,  Mo.,  and  Beau- 
mont, Texas.  A  single  adventive  specimen  was  taken  in  a  house 
at  Wellesley,  Mass.,  by  A.  P.  Morse. 

In  the  Southern  States  this  roach  is  usually  found  beneath  the 
loose  bark  of  pine  logs  and  stumps,  or  beneath  signs  attached  to 
pine  trees.  It  is  the  largest  of  the  species  of  Parcohlatta  whose 
males  are  pale  brown  in  color,  and  is  only  equalled  or  exceeded  in 
size  by  P.  pennsylvanica.  It  was  described  by  me  (1903,  183)  as 
Ischnoptera  major  S.  &  Z.  (1893,  54),  which  name  is  a  synonym 
of  P.  lata,  but  my  description  was  the  first  one  of  the  female. 
/.  hyalina  Scudder  (1869,  307)  and  7.  couloniana  {R.  &  H.,  1910, 
433)  nee  Saussure  (18G2)  are  also  synonyms. 

24.     Parcoblatta  zebra  Hebard,  1917a,  89.     Banded  Wood-Roach. 

Male — Rather  small,  slender.  Head  dull  yellow,  a  brownish  stripe  ex- 
tending from  the  ocelli  down  the  face;  disc  of  pronotum  reddish-brown, 
sides  translucent  yellow,  basal  fourth  darker  brown;  tegmina  transparent, 
brownish-yellow;  under  surface  and  cerci  dark  brown,  as  is  also  the  basal 
half  of  each  dorsal  segment  of  abdomen;  legs  yellow.  Interocular  space 
one-third  that  between  the  antennal  sockets.  Pronotum  elliptical,  widest 
at  middle,  all  the  angles,  sides  and  hind  margin  broadly  rounded,  oblique 
impressions  deep.  Apical  half  of  supra-anal  plate  concave  and  strongly 
bent  downward,  forming  a  transverse  ridge  at  point  of  bend,  the  apex, 
broadly  rounded.  Cerci  elongate,  rather  stout,  the  apical  segment  pale. 
Subgenital  plate  feebly  concave  each  side  toward  apex;  styles  short,  cylin- 
drical, the  right  one  slightly  the  larger  and  feebly  curved.  Female — Larger 
and  more  robust.  Head  yellow  with  a  transverse  bar  of  brown  between 
the  antennae;  disc  of  pronotum  and  tegmina  reddish-brown,  the  sides  of 
both  transparent  yellow;  legs,  middle  of  ventral  surface  of  abdomen  and 
narrow  sides  and  apical  half  of  each  dorsal  segment  yellow.  Interocular 
space  much  broader  than  in  $ .  Pronotum  widest  near  base,  hind  margin 
truncate.  Tegmina  reaching  apex  of  fifth  dorsal  segment,  sublanceolate,. 
their  tips  rounded.     Supra-anal  plate  triangular,  projecting  beyond  apex 
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of  subgenital  plate,  its  apex  obtusely  pointed.  Length  of  body,  $ ,  13 — 16, 
$,  11.5—14.5;  of  pronotum,  $,  3.1—3.7,  $,  3.7—3.9;  of  tegmina,  $,  13.- 
9—16.1,  $  6.9—7.7  mm.  Width  of  pronotum,  $,  3.9—4.7,  9,  4.8—5.2;  of 
tegmina,   $,  4.3—5.4,   9,  3.6—3.8  mm.     (Fig.  39,  D.) 

Knox  Co.,  Ind.,  June  8 — 9,  one  male,  two  females,  taken  from 
beneath  a  log  in  a  cypress  swamp  (W.  S.  B.).  Known  elsewhere 
only  from  Havana  and  Pulaski,  111.,  Rives,  Tenn.,  Lakeview  and 
Hattiesburg,  Miss.,  West  Monroe  and  Mansura,  La.,  and  Dallas 
and  Victoria,  Texas;  May — Sept.  Of  the  12  specimens  known  to 
Hebard  one  was  taken  in  a  cavity  of  a  dead  sweet  gum,  two  be- 
neath a  sign  on  pine  tree  and  one  at  light. 

25.     Pakcoblatta     pennsylvanica     (DeGeer),     1773,     537.     Pennsylvania 
Wood-Roach. 

Male — Large  for  the  genus,  moderately  broad.  Head  chestnut-brown, 
sides  of  face  pale;  pronotum  with  hind  margin  and  disc  dark  brown,  sides 
yellowish  transparent,  as  are  also  the  margins  of  tegmina  for  three-fourths 
their  length;  disc  of  tegmina  reddish-brown;  abdomen  and  cerci  chest- 
nut-brown; legs  yellow,  the  tibiae  and  tarsi  often  pale  brown.  Interocu- 
lar  space  flattened,  finely  rugose,  its  width  one-third  less  than  that  be- 
tween antennal  sockets.  Pronotum  sub-elliptical,  widest  slightly  behind 
middle,  hind  margin  feebly  rounded,  oblique  impressions  distinct.  Supra- 
anal  plate  concave,  its  apical  half  often  deflexed.  Subgenital  plate  one- 
half  wider  than  long,  convex  except  near  apex  where  it  is  narrowed  and 
often  concave  near  the  styles.  Left  style  slightly  stouter  and  more  de- 
flexed  than  right  one.  Female — Large,  robust.  Color  of  $ ,  the  disc  of  tho- 
rax often  paler;  dorsal  surface  of  abdomen  dark  chestnut-brown,  its  edges 
paler;  middle  of  abdomen  beneath  pale.  Head  larger  than  in  $,  the  in- 
terocular  space  equal  to  that  between  antennal  sockets.  Pronotum  widest 
near  base,  hind  angles  more  sharply  rounded  than  in  male.  Tegmina  var- 
iable in  length,  usually  covering  two-thirds  or  more  of  abdomen,  their 
tips  broadly  rounded.  Supra-anal  plate  triangular,  feebly  concave  each 
side  near  base,  its  apex  usually  sharply  rounded.  Subgenital  plate 
strongly  convex,  twice  as  wide  as  long,  broadly  rounded  at  tip.  Length 
of  body,  $,  16.8—24.5,  9,  12.7—18;  of  pronotum,  $,  4.2—5.3,  9,  4.3—5.8; 
of  tegmina,  $ ,  17.3—25.1,  9 ,  6.4—13.9  mm.  Width  of  pronotum,  $ ,  5.4— 
6.9;    9,  5.1—7.2;  of  tegmina,   $,  5.4—7.7,   9,  4.2—5.7  mm.     (Figs.  41,  42.) 

In  Indiana  the  Pennsylvania  wood-roach  is  the  most  common 
of  our  native  species,  having  been  taken  in  the  State  wherever 
collections  have  been  made,  beneath  the  loose  bark  of  logs  and  old 
stumi)S.  It  is  usually  seen  in  the  wingless  stages,  the  mature  in- 
dividuals being  common  only  from  May  15th  to  October,  The 
half  grown  young  are  of  a  shining,  dark  brown  color,  the  dorsal 
surface  of  thoracic  segments  often  paler.  As  the  long-winged 
males  are  attracted  by   light,   country  houses  are   often   badly 
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Lugger.) 


Male. 


infested  with  them;  and  where  food  is 
scarce,  the  wall  paper  is  sometimes  much 
injured  for  the  sake  of  the  paste  beneath. 
What  the  hordes  of  young  which  dwell 
under  the  bark  of  logs  live  upon  is  a  ques- 
tion as  yet  unsettled,  but  the  larvae  of 
other  insects  undoubtedly  form  a  portion 
of  their  food,  as  in  two  instances  I  have 
found  them  feeding  upon  the  dead  grubs 
of  a  Tenebrio  beetle;  while  living  as  well 
(After  as  decaying  vegetable  matter  probably 
forms  the  other  portion.  The  mating  of  the 
imagoes  probabh'  occurs  in  late  spring  and  early  summer,  the  new- 
ly hatched  young  being  most  abundant  from  mid- August  until  De- 
cember. Females  with  ootheca  protruding  have  been  taken  as 
early  as  May  19th  and  as  late  as  September  3d.  The  young  in 
various  stages  of  growth  survive  the  winter  in  the  places  men- 
tioned, they  being  the  most  common  insects  noted  in  the  woods 
at  that  season.  Cold  has  seemingly  but  little  effect  upon  them, 
as  they  scramble  away  almost  as  hurriedly  when  their  protective 
shelter  of  bark  is  removed  on  a  day  in  mid-Jan- 
uary with  the  mercury  at  zero,  as  they  do  in  June 
when  it  registers  100  degrees  in  the  shade. 

The  empty  ootheca  of  this  species  are  very  com- 
mon objects  beneath  the  loose  bark  of  logs  and 
especially  beneath  the  long  flakes  of  the  shellbark 
hickory.  They  are  chestnut  brown  in  color,  from 
5  to  9  mm.  in  length  by  4  mm.  in  breadth,  and  are 
much  less  flattened  than  those  of  Blattella  ger- 
manica.  The  dorsal  or  entire  edge  is  slightly 
curved,  or  bent  inward,  after  the  fashion  of  a  small 
bean,  while  the  other  edge  is  minutely  serrate.  The  young,  after 
hatching,  evidently  escape  in  the  same  manner  as  do  those  of  the 
Oriental  roach,  as  no  break  is  visible  in  the  empty  capsule.  The 
tegmina  of  the  female  are  more  variable  in  length  than  in  other 
of  our  native  species  of  Blattidse,  in  two  Indiana  specimens  at 
hand  reaching  the  apex  of  the  7th  dorsal  segment,  while  in  two 
others  they  cover  only  one-third  the  abdomen. 

The  Pennsylvania  wood-roach  ranges  from  Quebec  and  On- 
tario, Canada,  and  Scarboro,  Maine,  west  to  Minnesota,  Nebraska 
and  Kansas,  and  south  to  Thomasville,   Ga.,  and  Brownsville, 


Fig.    42.      Female. 
X  1. 5-   (Original.) 
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Texas.  The  female  was  first  described  by  Scudder  (1862,  419)  as 
EctoMa  flavocincta.  This  name  was  first  correlated  as  the  female 
of  pennsylvanica  in  my  Orthoptera  of  Indiana  (1903,  179).  The 
males  have  been  described  under  five  additional  specific  names, 
viz.,  horealis,  couloniana  and  nortoniana  Saussure  (1862a,  166, 
169)  ;  translucida  Saussure  (1864,  85),  and  inwqualis  S.  &  Z.  (1893, 
36),  and  the  female  under  one,  marginata  Scudder  (1872,  251). 
The  /.  inwqualis  S.  &  Z.  of  my  former  work  (1903,  182)  and  of 
Rehn  &  Hebard  (1910,  427)  are  shown  by  Hebard  (1917a,  140)  to 
represent  only  a  color  phase  of  P.  pennsylvanica. 

25a.     Parcoblatta  pennsylvanica  divisa  (Sauss.  &  Zehnt.),  1893,  40. 

Male — Differs  from  pennsylvanica  in  its  usually  smaller  size  and  often 
slightly  paler  coloration,  the  dark  disc  of  pronotum  frequently  divided  by 
a  paler  line,  and  that  of  tegmina  sometimes  pale  brownish-yellow  instead 
of  reddish-brown;  also  in  having  the  median  dorsal  segment  of  abdomen 
alone  modified,  and  the  supra-anal  plate  subtriangular,  its  median  por- 
tion narrower,  more  strongly  concave  and  declivent.  Females  differ  only  in 
their  smaller  size  and  proportionally  narrower  pronotum,  with  its  lateral 
margins  less  strikingly  pale.  Length  of  body,  $ ,  13.8 — 17.6,  $ ,  12.7 — 
16.5;  of  pronotum,  $,  3.6—4.6,  9,  3.7—4.9;  of  tegmina,  $,  16.4-20-8,  $, 
7.2 — 10.8  mm.  Width  of  pronotum,  $,  4.8—6.2,  $,  4.7 — 6.6;  of  tegmina, 
$,  5.1—6.6,   9,  4—4.9  mm.     (Fig.  43,  B.) 

Ranges  from  New  Jersey  and  Pennsylvania,  south  and  west  to 
Thomasville,  Ga.,  and  Lafayette,  La.  Occurs  under  the  bark  of 
pine  and  sweet  gum  and  beneath  signs  on  trees;  the  females  and 
young  trapped  in  molasses  jars.  No  definite  fixed  character  of 
specific  value  separating  this  form  from  pennsylvanica  has  been 
pointed  out  by  Rehn  &  Hebard  in  either  their  1910  or  1916  papers, 
and  the  only  one  given  by  Hebard  (1917a)  is  the  lack  of  speciali- 
zation in  the  basal  abdominal  segment  of  divisa.  R.  &  H.  (1916, 
115),  state  that  "divisa  is  clearly  a  derivative  of  the  pennsylvanica 
stock  representing  an  adaptation  of  that  type  in  the  lower  coun- 
try of  the  southeastern  States  as  /.  p.  inwqualis  is  in  the  central 
States,"  the  difference  being  that  intergraded  specimens  have 
been  found  between  inwqualis  and  pennsylvanica  but  not  between 
the  latter  and  divisa.  Hebard  (1917a,  134)  states  that  "due  to 
the  decided  individual  variation  found  in  divisa  and  the  very 
great  plasticity  in  pennsylvanica,  rare  females  are  most  difficult 
to  distinguish,  as  in  them  great  convergence  in  many  features  us- 
ually of  distinct  value  occurs."  The  measurements  as  given  under 
the  two  forms  show  that  in  every  case  the  maximum  in  divisa  is 
greater  than  the  minimum  in  pennsylvanica.  and  in  several  in- 
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stances  both  minimum  and  maximum  of  divisa  fall  between  those 
of  pennsylvanica.  Taking  these  facts  into  consideration  and  after 
examining  both  forms  as  represented  in  the  Davis  and  Philadel- 
phia collections,  I  believe  that  divisa  is  but  a  southern  race  or 
variety  of  pennsylvanica  and  have  so  placed  it  above.  Two  fe- 
males of  divisa  in  the  Hebard  collection  from  Opelika,  Ala.,  have 
the  tegmina  surpassing  the  abdomen. 


Fig.    43.      A,   Parcoblatta   caudelli   Heb.,    female;    B,    P.    p.    divisa    (S.    &   Z.),   female; 
C,    Eurycotis    floridana    (Walk.),    male;    D,    Cryptocercus    punctiilatus      Scudd.,      female. 
(A,  B  &  C    X    3;   D   X    I-5)      (After  Hebard.) 

26.     Parcoblatta  caudelli  Hebard,  1917a,  122.     Caudell's  Wood-Roach. 

Male — Size  small  for  the  genus,  form  slender.  Head  pale  clay-yellow, 
the  occiput,  a  transverse  bar  at  middle  of  face,  disc  of  pronotum  and  dor- 
sal surface  of  abdomen  brownish-yellow;  tegmina  pale  brown;  legs  and 
under  surface  pale  clay-yellow,  the  abdomen  with  a  brownish  tinge. 
Head  and  pronotum  as  in  fulvescens.  Tegmina  fully  developed,  slightly 
wider  than  pronotum.  Supra-anal  plate  with  apex  bluntly  rounded  and 
declivent.  Cerci  slender,  elongate.  Subgenital  plate  feebly  convex,  ex- 
cept near  styles,  where  it  is  slightly  concave,  the  apex  almost  truncate. 
Styles  small,  slender,  cylindrical,  subequal  in  length  to  the  distance  be- 
tween their  bases.  Female — Smaller  than  $ .  Uniform  pale  brownish-yellow, 
the  legs,  margins  of  thorax  and  elytra  paler.  Interocular  space  broader 
than  $,  subequal  in  width  to  the  distance  between  the  antennal  sockets. 
Pronotum  suborbicular,  widest  just  behind  the  middle,  the  disc  with 
oblique  impressions  very  faint.  Tegmina  shorter  than  in  $,  but  extend- 
ing beyond  apex  of  abdomen.  Supra-anal  plate  half  as  long  as  broad,  sub- 
triangular,  the  apex  subacute  and  surpassing  the  hind  margin  of  subgeni- 
tal plate,  the  latter  twice  as  wide  as  long,  convex,  its  hind  margin  broadly 
rounded.  Length  of  body,  $,  12.2—16,  9,  10.7—12.3;  of  pronotum,  $, 
2.9—3.4,  $,  3.2—3.6;  of  tegmina,  $,  11.8—16,  9,  11.4—11.8  mm.  Width 
of  pronotum,  $,  3.9—4.7,  9,  4.1;  of  tegmina,  $,  3.9—5.2,  9,  3.8—4  mm. 
(Fig.  43  A.) 

Crawford  Co.,  Ind.,  June  30,  1902,  one  female   {W.  8.  B.). 
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Ranges  from  Virginia  and  District  of  Columbia  west  and  south  to 
southern  Indiana,  Arkansas  and  Waco,  Texas;  not  yet  known 
from  Georgia  or  Florida.  Nothing  distinctive  of  its  habits  is 
known,  except  that  one  specimen  was  found  beneath  a  sign.  It 
is  the  smallest  of  the  pale  brown  species  of  the  genus  and  the 
male  abdomen  is  modified  like  that  of  the  largest,  P.  lata.  The 
Indiana  specimen  above  mentioned  served  as  the  female  type  of 
/.  insoUta  R.  &  H.  (1910,  450),  a  name  which  has  been  placed  in 
synonymy  by  Hebard,  as  the  male  type  proved  to  be  that  sex  of  a 
Texan  species,  P.  desertw  R.  &  H. 

VIII.  Symploce  Hebard,  1916c,  355.  (Gr.,  "woven  together.") 
Rather  small,  pale,  slender  species  having  the  pronotum  of 
male  evenly  convex  without  discal  impressions,  its  hind  margin 
feebly  prolonged  backward  at  middle  into  an  obtuse  angle;  dis- 
coidal  sectors  of  tegmina  longitudinal;  discoidal  vein  of  both 
tegmina  and  wings  forked ;  subgenital  plate  of  male  asymmetrical ; 
lower  front  margin  of  fore  femora  armed  as  described  in  "aa"  of 
generic  key,  and  also  with  three  longer  unequal  spines  at  apex 
(Fig.  32,  E).  Six  species  are  known,  five  from  the  West  Indies 
and  the  one  below. 

27.     Symploce  lita  Hebard,  1916c,  357.     Unadorned  Cockroach. 

Male — Pale  reddish-yellow,  translucent;  legs  and  abdomen  pale  brown- 
ish-yellow, the  apex  of  latter  and  cerci  darker.  Eyes  large,  ocelli  distinct. 
Pronotum  suborbicular,  one-fourth  wider  than  long,  its  sides  declivent, 
their  margins  divergent  behind  and  rounding  into  the  hind  margin.  Teg- 
mina very  delicate,  fully  developed.  Sixth  dorsal  abdominal  segment  with 
two  small  median  basal  depressions  separated  by  a  triangular  ridge  which 
is  thickly  clothed  with  hairs.  Supra-anal  plate  much  wider  than  long,  its 
side  margins  armed  with  a  row  of  minute  spines.  Subgenital  plate  with 
right  margin  oblique,  prolonged  and  upturned  at  apex,  the  short  right 
style  with  a  spine  at  base;  left  margin  concave  near  apex,  the  left  stylb 
more  slender,  curved,  twice  as  long  as  right  one,  and  armed  with  two 
minute  spines.  (Fig.  34,  D.)  Female — Eyes  smaller,  interocular  space 
much  broader;  hind  margin  of  pronotum  very  weakly  obtuse-angulate. 
Tegmina  subquadrate,  their  hind  margins  subtruncate,  with  outer  apical 
angles  rounded.  Wings  much  shorter  than  tegmina.  Supra-anal  plate 
triangular,  its  apex  bluntly  rounded.  Length  of  body,  $,  11.5 — 14,  $, 
11—12.3;  of  pronotum,  $,  3.2—3.7,  $,  3.4-3-7;  of  tegmina,  $,  11.1—12.8, 
9,  3.9 — 4.8  mm.  Width  of  pronotum,  $  and  $,  4.1 — 4.6;  of  tegmina,  $ 
and  $,  3 — 8.7  mm. 

Known  only  from  Key  West,  Fla.,  San  Jose  del  Cabo,  Lower 
California,  and  Vera  Cruz,  Mexico.  The  unique  Key  West  male 
type  was  taken  July  4,  in  a  cupboard  of  a  hotel  in  company  with 
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Blattella  germanica  and  Supella  supellectilium,  and  was  first  re- 
corded by  Rehn  &  Hebard  (1914c,  378)  as  IscTinoptera  rufescens 
(Beauv.).  It  is  possible  that  the  Key  West  type  was  only  an 
adventive  in  our  territory,  it  being  the  only  Florida  specimen 
known. 

Subfamily  11.   NYCTOBORINiE. 

Large  tropical  species  having  the  body  velvety  sericeous  above ; 
eyes  almost  contiguous;  tegmina  leathery  in  structure,  reaching 
to  or  much  beyond  the  apex  of  abdomen;  apical  half  of  lower 
front  margin  of  fore  femora  armed  beneath  with  numerous  small 
spines  of  almost  equal  length;  middle  and  hind  femora  armed 
beneath  on  hind  margin  with  four  to  six  large  spines;  joints  1  to 
4  of  tarsi  with  pulvilli  beneath;  supra-anal  plate  of  both  sexes 
triangularly  produced ;  subgenital  i)late  of  female  not  compressed 
and  bivalved. 

I.     Nyctobora  Burmeister,  1838,  501.    (Gr.,  "night"  +  "food.") 

Two  species  of  this  genus  occur  frequently  in  the  eastern 
United  States,  but  only  as  adventives,  being  introduced  with 
bananas  and  other  tropical  fruits.  As  both  have  been  recorded 
from  numerous  localities,  it  is  thought  best  to  include  them  in 
this  work,  though  there  is  little  chance  of  them  ever  becoming 
established  unless  it  be  in  extreme  southern  Florida. 

( ).     Nyctoboba  xocTnAGA  Rehn,  1902d,  3.     Great  Brown  Roach. 

Male — Dark  chestnut  brown,  above  thickly 
1  clothed  with  minute  yellowish  prostrate  hairs: 
legs  and  under  surface  reddish-yellow,  the 
face,  middle  of  abdomen,  tibiae,  tarsi  and  cerci 
brownish-black.  Antennae  as  long  as  the 
body,  filiform.  Pronotum  widest  near  base, 
the  sides  thence  regularly  converging  to  the 
rounded  apex,  the  latter  therefore  much  nar- 
rower than  base,  which  is  broadly  rounded. 
Tegmina  extending  much  beyond  apex  of  abdo- 
men, their  tips  broadly  rounded;  anal  field 
large,  almost  semicircular.  Cerci  stout,  some- 
what flattened.  Subgenital  plate  with  right 
Fig.  44.    Xymph  of  Nycto-    margin  longer  and  more  oblique  than  left;  left 

bora  noctiz-aga  Rehn.     (After       ^    ,  ,       ,  .... 

Lugger.)  Style   more   slender   and    twice   the   length   of 

right  one.  Female  similar  to  male  but  broader.  Subgenital  plate  with 
sides  straight,  feebly  converging,  apex  sub-truncate,  slightly  upcurved. 
Length  of  body,  $,  30 — 35;  of  pronotum,  10;  of  tegmina,  38  mm.  Width 
of  pronotum,  $,  13 — 14;  of  tegmina,  15  mm. 
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Gibson  Co.,  Ind.,  March  18,  one  male;  Marion  and  Vigo  coun- 
ties, Ind.,  three  nymphs;  all  taken  about  stores  and  probably  in- 
troduced with  bananas  {W.  ^.  B.).  Hebard  (1917a,  264)  records 
it  as  an  adventive  from  20  localities  ranging  from  Ontario  and 
Massachusetts  to  Alberta  and  California.  Rehn's  type  was  a 
male  from  Machuca,  Nicaragua.  This  is  probably  the  species 
listed  by  Scudder  (1900,  9)  as  N.  holosericea  Klug. 

( ).     Nyctobora  l^vigata  (Beauv.),  1805,  228. 

Thorax  almost  black,  its  apex  and  sides  bordered  with  yellow,  disk 
finely  and  rather  thickly  punctate  Tegmina  chocolate-brown,  the  mar- 
gins of  basal  halves  pale  yellow;  disk,  except  at  base,  punctate,  like  tho- 
rax, each  puncture  bearing  a  very  short  yellowish  hair.  Under  surface 
and  legs  uniform  dark  brown. 

Often  confused  with  N.  limbata  (Thunb.),  but  easily  separated  "by 
the  shorter,  more  ovate  form,  much  larger  and  nearly  semicircular  prono- 
tum,  with  caudal  margin  nearly  straight;  by  the  shorter  tegmina  and 
wings  which  but  slightly  or  not  at  all  surpass  the  apex  of  abdomen,  by  the 
more  robust  limbs,  the  much  less  velutinous  surface  and  the  uniformlj 
colored  coxae  and  femora."  {R.  &  H.)  Length  of  body,  $,  27.2,  $,  26.5 — 
27.8;  of  pronotum,  ^,9,  5,  8.2—8.6;  of  tegmina,  $,  23.5,  9,  20.3—21.6 
mm.  Width  of  pronotum,  $  and  $,  12 — 13.2;  of  tegmina,  $,  10.7,  $, 
10  mm. 

This  handsome  roach  is  a  native  of  Hayti  and  Jamaica,  and 
adventive  specimens  have  been  taken  at  Toronto,  Ontario,  and  in 
a  dozen  localities  in  New  England,  New  Jersey  and  Pennsylvania. 
It  has  been  recorded  by  Scudder,  Rehn  and  Henshaw  as  N.  sericea 
Burm.  R.  &  H.  (1914g,  121)  have  treated  the  synonymy  of  N. 
laevigata  in  detail. 

Subfamily  TIT.  EPiLAMPRlNiE. 

Medium  sized,  strongly  flattened  tropical  species,  having  the 
antennae  setaceous ;  tegmina  and  wings  fully  developed,  the  ulnar 
vein  of  wings  with  about  11  incomplete  branches ;  supra-anal  plate 
weakly  bilobate  in  both  sexes ;  styles  of  male  slender,  set  in 
sockets.      A  single  genus  is  represented  in  southern  Florida. 

I.  Leurolestes  Rehn  &  Hebard,  1914c,  379.  (Gr.,  "flat"  +  "plun- 
derer.") 
Pronotum  not  covering  vertex  of  head,  its  hind  margin  very 
broadly  rounded ;  lower  front  margins  of  fore  femora  armed  be- 
neath on  basal  half  with  a  few  short,  heavy  spines,  on  apical  half 
with  numerous  very  short  spinules  and  with  a  single  long  spine 
at  apex;  other  femora  armed  with  a  few  scattered  stout  spines; 
joints  1 — 4  of  tarsi  with  pulvilli ;  arolia  distinct. 
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28.     Leubolestes  pallidus  (Brunner),  1865,  286. 

Male — Head  dark  brown,  with  two  or  three  narrow  pale  stripes  between 
the  eyes;  pronotum  with  disc  dark  reddish-brown,  the  sides  and  apex  yel- 
low, the  paler  color  invading  the  darker  in  front  and  on  sides;  tegmina 
pale  translucent  brown,  the  marginal  field  yellowish;  abdomen  dark 
brown,  its  sides  paler.  Ocelli  large,  distinct.  Pronotum  subelliptical 
feebly  convex,  its  sides  strongly  declivent,  front  margin  feebly  rounded. 
Tegmina  slightly  exceeding  apex  of  abdomen.  Supra-anal  plate  trans- 
verse, delicate,  feebly  bilobed.  Cerci  10-jointed,  very  short,  stout,  taper 
ing,  sub-depressed.  Subgenital  plate  asymmetrical,  its  left  margin  broadly 
rounded  from  base  to  middle  of  right  margin,  the  latter  concave  near  base; 
styles  slender,  cylindrical,  the  right  one-half  as  long  as  the  cerci.  Female 
— Larger,  head  wider.  Tegmina  and  wings  barely  reaching  apex  of  abdo- 
men. Length  of  body,  $,  15.2 — 17.3,  $,  18.5—20;  of  pronotum,  $,  3.3— 
39,  $,  4.1—4.3;  of  tegmina,  $,  12.4—13.6,  $,  14.8—15.2  mm.  Width  of 
pronotum,  $,  4.9 — 5.7,  $,  6.1 — C.4;  of  tegmina,  $,  4.2 — 4.5,  $,  4.7 — 5  mm. 
(Fig.  45  B.) 


Fig.   45.      A,   Pycnoscclns  surinamensis   (Linn.)    female    X    i-6-;   B,  Leu- 
rolestes    pallidus    (Brunn.)     male     X     2.      (After    Hebard.) 

Key  Largo  and  Key  West,  Fla.,  March,  Jul}'.  At  Key  West  a 
large  number  were  taken  July  3 — 7,  1912,  by  Rehn  &  Hebard  from 
a  pile  of  old  burlap  bags  and  in  cracks  under  the  stands  of  a  fruit 
store,  where  it  was  in  company  with  four  other  cosmopolitan 
roaches.  L.  pallidus  is  a  house-dwelling  species  of  wide  distribu- 
tion in  tropical  America  and  in  the  past  has  been  much  confused 
with  Xyctohora  Iwvigata  (Beauv.),  which  is  a  much  larger  and 
darker  species.  In  general  facies  it  resembles  closely  Pycnoscelus 
surinamensis  (L.). 


Subfamily  IV.  BLATTIN.^. 

Large  or  medium,  mostly  cosmopolitan  species,  having,  in  ad- 
dition to  the  characters  mentioned  in  the  key  to  subfamilies,  the 
head  with  occiput  usually  exposed;  ocelli  or  ©cellar  spots  rarely 
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absent;  tegmina  leathery  or  strongly  chitinous;  subgenital  plate 
of  male  rounded  at  apex,  that  of  female  boat-shaped,  its  apical 
portion  valvular. 

This  subfamily',  as  here  characterized,  corresponds  to  the  Peri- 
planetinse  of  Scudder  (1897,  12;  1900,  8).  Three  genera  are  rep- 
resented in  our  territory. 

KEY  TO  EASTERN   GENERA  OF  BLATTIN^. 

a.     Tegmina  in  both  sexes  not  reaching  apex  of  abdomen. 

&.  Arolia  minute  or  absent,  less  than  half  the  length  of  claws;  teg- 
mina covering  about  two-thirds  of  abdomen,  strongly  overlap- 
ping,   $,  represented  by  small  oval,  widely  separated  pads,    9. 

I.     Blatta. 
&&.     Arolia  large,  fully  one-half  as  long  as  claws;  tegmina  represented 
in  both   sexes   by  very   short,   subquadrate   pads,   either   feebly 
overlapping,  or  slightly  separated  at  suture.     (Fig.  43,  C.) 

II.      EURYCOTIS. 

aa.    Tegmina  in  both  sexes  extending  much  beyond  the  apex  of  abdomen. 

III.     Periplaneta. 

I.     Blatta  Linnaeus,  1758,  424.     (L.,  "An  insect  that  shuns  the 

light.") 

Medium  sized  robust  species  having  the  antennae  elongate, 
setaceous;  interocular  space,  male,  slighth^  wider  than  that  be- 
tween the  bases  of  antennae;  wings  of  female  absent  or  greatly 
reduced ;  lower  front  margin  of  fore  femora  armed  with  numerous 
rather  stout,  feebly  curved  spines  which  decrease  gradually  in 
length  toward  apex,  and  with  three  larger  unequal  ones  near 
apex ;  other  femora  armed  beneath  with  fewer,  stouter,  more  wide- 
ly separated  spines;  joints  1  to  4  of  tarsi  each  bearing  a  small 
pulvillus,  first  joint  of  hind  tarsi  longer  than  the  others  united. 

29.    Blatta  oeientalis  Linnaeus,  1758,  424.    Oriental  Cockroach. 

Male — Nearly  uniform  shining  dark  chestnut-brown;  pronotum  and 
tegmina  often  slightly  paler;  legs  and  under  surface  dark  chestnut-brown. 
Pronotum  suboval,  widest  behind  the  middle,  its  angles  and  sides  broadly 
rounded,  disc  with  a  broad  impression  each  side  on  basal  third.  Supra- 
anal  plate  twice  as  wide  as  long,  carinate  above  at  middle,  its  apex  trun- 
cate. Cerci  short,  flat  or  feebly  concave  above,  widest  at  middle,  their 
tips  acute  Subgenital  plate  transverse,  convex  except  near  apex,  the  lat- 
ter rounded.  Styles  slender,  cylindrical,  straight,  equal  in  length  to  the 
distance  between  their  sockets  and  the  base  of  subgenital  plate.  Female 
— Larger  and  stouter  than  $ ,  head  wider,  the  interocular  space  greater. 
Nearly  uniform  shining  blackish-brown,  the  legs  slightly  paler.  Pronotum 
much  larger,  widest  near  base,  the  latter  truncate.  Supra-anal  plate  sub- 
triangular,  strongly  keeled,  its  apex  feebly  concave.     Subgenital  plate  as 
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described  in  key  to  subfamilies.  Length  of  body,  $,  20 — 24,  $,  18 — 23; 
of  pronotum,  $,  5.7—6.3,  $,  6.1—7.1;  of  tegmina,  $,  11.9—16.7,  $,  4.8— 
6.8  mm.  Width  of  pronotum,  $,  7.1—7.9,  $,  8.2—9.6;  of  tegmina,  $, 
5—6.7,   2,  2.8—4.2  mm.     (Fig.  46.) 

In  Indiana  the  Oriental  roach  is  found  in  all  the  larger  towns 
and  cities,  and  is  one  of  the  most  noisome  and  disagreeable  insects 
with  which  certain  classes  of  their  inhabitants  have  to  contend. 
It  seldom  occurs  in  houses  in  thinly  settled  localities,  and  never, 
as  far  as  my  observation  goes,  beneath  the  bark  of  logs  and  stumps. 
In  Florida  it  probably  occurs  in  the  larger  towns  throughout  the 
State,  but  is  recorded  only  from  Miami  and  West  Palm  Beach 
{Caudell,  1905,  216).  It  is  a  cosmopolitan  species  which  has 
spread  throughout  the  tropical  and  temperate  zones  and  is  known 
in  this  country  from  Halifax,  N.  S.,  Toronto,  Ontario,  and  New 
Haven,  Conn.,  west  to  Minnesota  and  Southern  California  and 
south  to  Florida  and  Texas.  Hebard  (1917a,  176)  states  that  in 
Philadelphia  it  appears  in  swarms  during  the  month  of  May  co- 
incident with  the  arrival  of  the  shad  in  the  Delaware  River,  and 
is  therefore  locally  known  as  the  Shad  Roach. 

As    its    name    indi- 

*  "'-^''^^     \  ^ cates,      the      Oriental 

roach  is  a  native  of 
Asia,  but  has  been  car- 
ried from  one  country 
to  another  by  ship- 
ping. It  delights  in 
filth  and  darkness, 
and  hence  in  the  holds 
of  vessels,  the  cellars 
and  basements  of  ten- 
ement houses  and  in 
all  damp,  dirty  places 
it  swarms  by  thou- 
sands, undoubtedly  do- 
ing much  good  as  a 
scavenger,  but  infin- 
itely more  harm  on  ac- 
count of  its  omnivorous  and  insatiable  appetite.  Like  most 
other  members  of  the  family,  it  feeds  mainly  at  night,  appearing 
to  detest  and  avoid  light,  as  one  can  readily  prove  by  taking  a 
lighted  lamp  suddenly  into  its  haunts,  when  a  hurried  scrambling 
will  take  place  toward  its  daylight  retreats,  and  but  a  few  mo- 


Fig.  46.  Blatta  orientalis  L;  a,  female;  b,  male; 
c,  side  view  female;  d,  half  grown  specimen.  All 
natural   sizes.     (After   Howard   &   Marlatt.) 


96  FAMILY  II. — BLATTID^. THE  COCKROACHES. 

ments  will  elapse  before  the  last  of  the  busy  marauders  will  have 
disappeared.  Of  this  and  other  species  Marlatt  (1902)  has 
written : 

"The  damage  they  do  is  not  only  in  the  products  actually  consumed, 
but  in  the  soiling  and  rendering  nauseous  of  everything  with  which  they 
come  in  contact.  They  leave,  wherever  they  occur  in  any  numbers,  a  fe- 
tid, nauseous  odor,  well  known  as  the  'roachy'  odor,  which  is  persistent, 
and  can  not  be  removed  from  shelves  and  dishes  without  washing  with 
soap  and  boiling  water.  Food  supplies  so  tainted  are  beyond  redemption. 
This  odor  comes  partly  from  their  excrement,  but  chiefly  from  a  dark 
colored  fluid  exuded  from  the  mouth  of  the  insect,  with  which  it  stains  its 
runways,  and  also  in  part,  doubtless,  from  the  scent  glands,  which  occur 
on  the  bodies  of  both  sexes  between  certain  segments  of  the  abdomen,  and 
which  secrete  an  oily  liquid  possessing  a  very  characteristic  and  disagree- 
able odor.  It  frequently  happens  that  shelves  on  which  dishes  are  placed 
become  impregnated  with  this  roachy  odor,  and  this  is  imparted  to  and  re- 
tained by  dishes  to  such  an  extent  that  everything  served  in  them,  particu- 
larly liquids,  as  coffee  or  tea,  will  be  noticed  to  have  a  peculiar,  disgust- 
ing, foreign  taste  and  odor,  the  source  of  which  may  be  a  puzzle  and  will 
naturally  be  supposed  to  come  from  the  food  rather  than  from  the  dish.' 

The  Oriental  roach  is  probably  the  most  carnivorous  of  all  our 
Blattidae,  though,  like  most  others,  it  is  fond  of  starchy  food.  It 
is  known  to  feed  upon  meat,  cheese,  woolen  clothes,  and  even  old 
leather,  and  is  said  to  be  especially  fond  of  the  festive  "bed-bug," 
Aeanthia  lectularia  L.,  which  soon  disapi)ears  from  a  house  infest- 
ed with  the  Oriental  roach.  This  roach  is,  however,  far  too  great 
a  nuisance  in  itself  to  be  introduced  as  a  means  of  eradicating 
even  the  bed-bug. 

The  eggs  of  the  Oriental  roach  are  sixteen  in  number,  and  the 
large,  horny  capsule  or  ootheca  in  Avhich  they  are  packed  is  car- 
ried about  by  the  mother  for  a  week  or  longer  when  she  drops  it 
in  a  warm  and  sheltered  place.  Along  one  side  of  the  capsule, 
which  resembles  in  form  and  color  a  diminutive  seed  of  the  papaw, 
Afiimina  triloba  Duval,  is  a  seam  where  the  two  edges  are  cement- 
ed closely  together.  When  the  young  are  hatched  they  excrete  a 
liquid  which  dissolves  the  cement  and  enables  them  to  escape  with- 
out assistance,  leaving  their  infantile  receptacle  as  entire  as  it 
was  before  they  quitted  it. 

This  species  is  notably  gregarious  in  habit,  the  individuals  liv- 
ing together  in  colonies  in  the  most  friendly  way,  the  small  ones 
being  allowed  by  the  larger  ones  to  sit  on  them,  run  over  them  and 
nestle  beneath  them  without  a  show  of  resentment.  The  young 
pass  through  a  variable  number,  sometimes  as  many  as  seven, 
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moults,  the  skin  splitting  along  the  back  and  the  insect  emerging 
w  hite  and  soft,  but  soon  hardening  and  assuming  its  normal  color. 

II.     EuRYCOTis  Stai,  1874,  13  (Gr.,  ''broad"  +  "form.") 

Large  robust  species  having  the  interocular  area  wider  than 
that  between  the  antennal  sockets ;  tegmina  not  extending  beyond 
the  metanotum,  their  hind  margins  truncate ;  wings  absent ;  front 
femora  armed  beneath  much  as  in  Blatta,  the  spines  fewer,  stouter 
and  less  curved ;  tarsi  stout,  the  basal  joint  especially  so,  the  first 
four  joints  with  pulvilli ;  arolia  ver}^  large,  spinulose. 
30.     EuRYCOTis  FLORiDANA  (F.  Walker),  1868,  135.     Large  Florida  Roach. 

Male — Nearly  uniform  dark  mahogany-brown,  legs  usually,  and  pro- 
notum  sometimes,  reddish-brown;  nymphs  usually  wiih  the  sides  of  pro- 
meso-  and  metanota  broadly  margined  with  yellow  {sabalianus  of  Scud- 
der).  Pronotum  suborbicular,  feebly  convex,  finely  and  unevenly  punc- 
tate, hind  angles  obtuse,  front  ones  broadly  rounded  into  apex,  hind  mar 
gin  truncate.  Tegmina  subquadrate,  finely  and  rather  densely  punctate, 
their  outer  apical  angles  rounded  and  slightly  prolonged-  Outer  apical 
angles  of  fourth  to  seventh  dorsal  abdominal  segments  acute,  gradually 
produced,  those  of  the  sixth  and  seventh  forming  sharp  spines.  Supra- 
anal  plate  twice  as  wide  as  long,  its  hind  margin  broadly  emarginate  and 
hairy.  Cerci  short,  flattened,  pointed.  Subgenital  plate  transverse, 
strongly  emarginate  at  the  insertion  of  the  styles,  which  are  elongate, 
rather  stout  and  tapering  to  an  acute  apex.  (Fig.  34,  F.)  Female — Very 
similar  to  $  ;  cerci  shorter.  Supra-anal  plate  longer,  more  narrow,  its 
apex  more  deeply  emarginate.  Subgenital  plate  as  shown  in  Fig.  34,  E. 
Ootheca  7x14  mm,  dark  brown,  the  sutural  edges  raised  and  bearing  about 
16  rather  sharp  serrations. 

Length  of  body,  $,  31—35,  5,  30—39.5;  of  pronotum,  $,  96—10.4, 
$,  9.3—11.8;  of  tegmina,  5,  6.7—7.3,  $,  7.3—8.2  mm.  Width  of  pronotum. 
3,  13.2—15.2,  $,  13.9—16.4;  of  tegmina,  $,  7.7—8.7,  $,  8.2—9.3  mm. 
(Fig.  43,  C.) 

This,  one  of  the  two  native  species  of  the  subfamily,  abounds 
throughout  Florida,  including  the  southern  keys,  and  is  one  of 
the  most  ill-smelling  insects  on  the  Continent  of  America,  far  out- 
stinking  any  member  of  the  order  Hemiptera.  Outside  of  Florida 
it  has  been  recorded  only  from  St.  Simon's  and  Billy's  Islands, 
and  St.  Mary's,  Ga„  and  Biloxi,  Miss.,  though  it  doubtless  occurs 
in  many  localities  in  southern  Georgia  and  Alabama.  In  central- 
western  Florida  it  is  abundant  in  all  stages  during  the  winter  and 
spring  months,  especially  between  the  basal  leaves  of  the  large  air 
plant,  Tillondsia  iitriculafa  L.,  beneath  the  loose  bark  of  logs  and 
stumps,  in  and  beneath  decaying  palmetto  trunks  and  leaves,  un- 
der piles  of  weeds  and  rubbish,  in  fact,  anywhere  it  can  find  shel- 
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ter  from  the  orb  of  day ;  for,  like  others  of  its  kind,  it  is  a  night- 
prowling  insect,  going  forth  onl}'  after  darkness  has  come  in 
search  of  provender  or  a  mate.  Davis  states  that  "at  night,  with 
the  aid  of  a  lantern,  it  was  often  found  walking  about  on  low 
bushes,  for  it  is  a  fair  climber  in  spite  of  its  clumsy  appearance." 
When  disturbed  the  adults  emit  a  greasy  liquid  which  saturates 
the  atmosphere  for  a  rod  or  two  in  every  direction  with  its  repel- 
lent odor. 

The  Platyzosteria  ingens  and  the  P.  sabalianus  of  Scudder 
(1877a,  92,  93)  are  synonyms,  the  latter  being  based  on  the  nymph 
stage,  with  yellow  borders  of  the  notal  segments,  as  was  also 
Periplaneta  semipicta  F.  Walker  (1868,  141).  The  writer  (1902, 
44,  217)  first  showed  that  sabalianus  represented  only  the  imma- 
ture wingless  stage  of  ingens,  the  latter  name  being  reduced  to 
synonymy  by  Rehn  (1903a,  277).  Traces  of  the  yellow  pronotal 
markings  of  the  young  are  often  found  in  the  adults. 

III.    Periplaneta  Burmeister,  1838,  502.     (Gr.,  "around"  -f  "a 

wanderer.") 

Large,  stout  species,  having  the  antennae  very  long  and  slen- 
der ;  eyes  less  separated  than  are  the  antennal  sockets ;  pronotum 
convex,  with  sides  deflexed;  tegmina  leathery,  extending  beyond 
apex  of  abdomen  in  both  sexes,  their  front  and  hind  margins 
rounded;  wings  with  costal  veins  frequently  forking,  ulnar  vein 
with  a  few  basal  incomplete  branches;  subgenital  plate  of  male 
symmetrical,  its  styles  elongate,  slender,  set  in  sockets  on  the  sides 
near  apex;  lower  front  margin  of  fore  femora  armed  with  a  row 
of  rather  stout  spines,  longest  near  middle  of  base  and  with  three 
long,  unequal  spines  near  apex;  lower  margins  of  other  femora 
with  stout,  elongate  spines;  first  joint  of  hind  tarsi  longer  than 
the  others  united;  arolia  small. 

Three  introduced  species  of  wide  distribution  and  one  native 
one  occur  in  the  eastern  United  States. 

KEY  TO  EASTERN  SPECIES  OP  PEBIPLANETA. 

a.     Color  not  shining  solid  blackish-brown. 

b.  Supra-anal  plate  prolonged  beyond  the  subgenital  plate,  its  apex 
rounded,  deeply  notched  (Fig.  49,  A,  C,  );  thorax  yellow  with 
two  large  blotches  of  chestnut-brown;  median  dorsal  abdominal 
segment  of  male  not  modified.  31.     Americana. 

bb.  Supra-anal  plate  not  prolonged  beyond  the  subgenital,  its  apex 
truncate,  feebly  notched  (Fig.  49,  B,) ;  median  dorsal  segment  of 
$   modified. 
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aa. 


c.     Tegmina  without  basal  sub-marginal  yellow  stripe;   thorax  yel- 
low, more  or  less  tinged  with  brown  (Fig.  32,  F.)   32.  brunnea. 

cc.     Tegmina  with  a  yellow  sub-marginal  stripe  along  basal  third; 

pronotum  yellow,  with  base  and  one  or  two  large  discal  spots 

black  (Fig.  48.)  33.     austbalasi^e. 

Color  a  uniform  shining  blackish-brown.  34.     fuliginosa. 


31.     Pebiplaxeta  AMERICANA   (LinnsBUs),  1758,  424.     American  Roach. 

Male — Head  chestnut-brown;  tegmina  shining  reddish-brown;  prono- 
tum broadly  margined  on  sides  and  base,  and  narrowly  in  front  with  yel- 
low, this  enclosing  a  large,  bilobed  brown  spot  which  is  usually  sharply 
defined,  though  sometimes  much  suffused;  legs  and  under  surface  pale 
brownish-yellow,  middle  of  abdomen  darker.  Pronotum  sub-elliptical, 
widest  at  middle,  narrowed  in  front,  its  angles  all  broadly  rounded;  discal 
oblique  impressions  broad,  feeble.  Supra-anal  plate  of  male  with  apical 
half  membranous,  otherwise  as  described  in  key.  Cerci  15-jointed,  very 
long  (6 — 7  mm.)  and  strongly  tapering.  Female — Stouter,  head  and  pro- 
notum broader,  the  latter  with  discal  impressions  less  obvious;   tegmina 


Fig.    47.     Periplancta    americana    (Linn.);    a,    view    from    above; 
enlarged    one-third.     (After    Howard    &    Marlatt.) 


b,    from    beneath;    both 


and  wings  shorter.  Supra-anal  plate  weakly  keeled  above,  not  membran- 
ous. Subgenital  plate  as  in  other  Blattinae.  Ootheca  5.2x7.8  mm.,  its 
sutural  ridge  narrow,  with  a  row  of  circular  discs.  Length  of  body,  $, 
29.7—34.2,  $,  27.8—34;  of  pronotum,  $  and  9,  7.6—9.6;  of  tegmina,  $, 
29.6—356,  $,  23.9—28.4  mm.  Width  of  pronotum,  $,  9.1—11.3,  $,  9.7— 
11.8;  of  tegmina,   $,  9.4—11.1,   $,  8.3—10.6  mm  (Fig,  47.) 
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Putnam  and  Marion  counties,  Ind. ;  April  29 — Dec.  15.  Gaines- 
ville, Dunedin  and  Sanford,  Fla.,  March  6— May  30  (W.  S.  B.). 
This  is  by  far  the  largest  cockroach  found  in  Indiana  and  doubt- 
less occurs  in  all  the  larger  toAvns  of  the  State.  It  was  formerly 
found  in  numbers  in  some  of  the  leading  hotels  and  in  the  State 
House  at  Indianapolis,  but  usually  confines  itself  to  the  basement 
and  first  floor,  and  appears  to  be  much  more  cleanly  in  its  choice 
of  an  abiding  place  than  does  the  closely  allied  Oriental  roach. 
It  is,  as  its  specific  name  indicates,  a  native  of  tropical  and  sub- 
tropical America;  but,  like  B.  orientalis,  it  has  spread  to  the  four 
corners  of  the  earth.  In  Florida  it  has  been  taken  by  R.  &  H.  and 
others  at  numerous  localities  throughout  the  State,  being  abund- 
ant in  a  houseboat  at  Pine  Channel,  and  in  a  fruit  store  at  Key 
West.  Elsewhere  it  occurs  in  this  country  from  New  York  west 
to  Minnesota  and  south  to  California  and  New  Mexico,  but  in 
the  more  northern  states  is  probably  to  be  considered  as  adven- 
tive  rather  than  firmly  established.  South  of  the  United  States, 
it  is  found  generally  over  the  Continent  and  adjacent  islands 
[Hehard,  1917a,  181). 

Catesby,  as  far  back  as  1748,  wrote  of  this  species  in  Carolina^" 
as  follows:  "The  cockroaches  here  are  very  troublesome  and  de- 
structive vermin,  and  are  so  numerous  and  voracious  that  it  is  im- 
possible to  keep  victuals  of  any  kind  from  being  devoured  by 
them  without  close  covering.  They  are  flat,  and  so  thin  that  few 
chests  or  boxes  can  exclude  them.  They  eat  not  only  leather, 
parchment  and  woolen,  but  linen  and  paper.  They  disappear  in 
winter  and  appear  most  numerous  in  the  hottest  days  in  summer. 
It  is  at  night  they  commit  their  depredations,  and  bite  people  in 
their  beds,  especially  children's  fingers  that  are  greasy.  They 
lay  innumerable  eggs,  creeping  into  the  holes  of  old  walls  and 
rubbish,  where  they  lie  torpid  all  the  winter.  Some  have  wings 
and  others  are  without — perhaps  of  different  sexes." 

Catesby's  Avingless  examples  were  in  all  probability  the  young, 
as,  like  most  other  insects,  the  wings  are  not  ac<]uired  until  the 
final  moult.  Marlatt  (1902,  8)  says  that  the  "domesticity  of  the 
American  roach  resulted  from  ages  of  association  with  the  aborig- 
ines. It  has  now  become  thoroughly  cosmopolitan,  and  is  unques- 
tionably the  most  injurious  and  annoying  of  the  s])ecies  occurring 
on  vessels.  It  is  sometimes  numerous  also  in  greenhouses,  caus- 
ing considerable  injury  to  tender  ])lants.  It  is  a  notorious  house 
pest,  and  occasionally  vies  with  the  German  roach  in  its  injuries 


"Natural  History,  Carolina,   1748,  Vol.  TI,  p.   10. 
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to  book  bindings.  The  backs,  sometimes  entirely,  of  both  cloth 
and  leather  bound  books,  are  eaten  off  to  get  at  the  starchy  paste 
used  in  the  binding.-' 

The  young  of  the  American  roach  require  about  a  jear  to  reach 
maturity.  The  rate  of  growth  of  it  and  other  species  depends, 
however,  largely  on  the  food  and  temperature  conditions,  and  un- 
der unfavorable'circumstances  the  nymph  stage  is  much  prolonged. 
The  abundance  of  roaches  is,  therefore,  apparently  not  accounted 
for  so  much  by  their  rapidity-  of  multiplication  as  by  their  unusual 
ability  to  preserve  themselves  from  ordinary  means  of  destruction 
and  by  the  scarcity  of  natural  enemies. 

32.  Feriplaneta  bbuxxea  Burmeister,  1838,  503.     Large  Brown  Roach. 

Male — Smaller  and  slightly  broader  than  americana.  Color  much  as 
there,  the  pronotum  with  discal  brown  blotches  much  less  distinct,  some 
times  almost  wanting,  the  disc  then  yellow  with  hind  margin  blackish- 
brown  and  side  margins  more  narrowly  so  (Fig.  32,  F.)  Interocular  area 
broader,  about  two-thirds  that  between  the  bases  of  antennae.  Thorax 
wider,  more  strongly  elliptical,  less  narrowed  in  front,  the  discal  impres- 
sions less  evident.  Tegmina  and  cerci  shorter,  the  latter  (4.3 — 5  mm.) 
acute  but  much  less  tapering.  Median  dorsal  abdominal  segment  with  a 
broad,  shallow  depression  at  middle  of  base,  this  bearing  a  heavy  tuft  ol 
silky  hairs.  Supra-anal  plate  wholly  corneous,  entire  or  very  feebly 
notched,  its  apex  broadly  rounded.  Subgenital  plate  as  in  americana.  the 
stlyes  as  long  as  the  plate.  Female — Differs  from  that  of  americana  as 
does  the  $ ,  and  in  having  the  supra-anal  plate  much  less  prolonged  and 
but  feebly  notched  at  apex  (Fig.  32,  H.)  Length  of  body,  $,  25.1 — 28.5, 
9,  26.5 — 33;  of  pronotum,  $,  6.7 — 7.9,  $,  7.9—8.9;  of  tegmina,  $,  24-3— 
29.9,  $,  23.8^26.5  mm.  Width  of  pronotum,  $,  9—10.8,  $,  10.6—117; 
tegmina,  $  ,  8.5—9.9,   $  ,  9.3—10  mm. 

Ormond,  Utopia,  Cape  Sable  and  Key  West,  Fla.,  February 
23 — April  11  {W.  S.  B.).  Taken  in  houses,  beneath  bark  of  stump 
and  at  light.  Recorded  also  from  nine  other  localities  south  of 
Gainesville  and  Hastings,  Fla.  Outside  of  Florida  it  is  known  in 
this  country  only  from  Asheville,  N.  Car.  (adventive),  Billy's 
Island  and  Thomasville,  Ga.,  and  Willacy  Co.,  Texas.  It  is  a 
house-dwelling,  circumtropical  sjiecies,  very  common  in  Tropical 
America.    Periplanetn  tnowata  Krauss  is  a  synonym. 

33.  Pebiplaxeta  australasi.e  (Fabricius),  1775,  271.     Australian  Roach. 

Male — Smaller   than   americana.   more   slender   than    brunnea.     Vertex 
black;   face  yellow,  mottled  with  brown;   pronotum  yellow,  with  a  large 
sharply  defined  bilobed  black  spot,  hind  margin  rather  broadly,  the  other 
margins   narrowly   edged   with   black;    tegmina   reddish-brown,   the   basal 
third  with  a  narrow  yellow  submarginal  stripe;   legs  and  under  surface 
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pale  reddish-brown,  the  middle  of  abdomen,  and  cerci  darker.  Pronotum 
subelliptical,  three-tenths  wider  than  long,  widest  behind  the  middle,  all 
the  sides  and  angles  rounded,  discal  impressions  absent.  Median  dorsal 
segment  modified  as  in  brunnea.  Supra-anal  plate  with  apex  feebly  con- 
cave. Cerci  as  in  brunnea.  Apex  of  subgenital  plate  broadly  emarginate 
at  middle.  Female — More  robust,  colored  as  in  $ ,  pronotum  broader  and 
more  convex.  Tegmina  broader  and  less  elongate.  Supra-anal  plate 
feebly  notched  at  apex.  Length  of  body,  $,  23.6—25.5,  $,  24.3—29;  of 
pronotum,  $,  6.2—7.2,  $,7.8—8.8;  of  tegmina,  $,  24.8—26.3,  $,  22.9—25.7 
mm.  Width  of  pronotum,  $,  8.3 — 9.3,  $,  10 — 11.4;  of  tegmina,  $,  79— 
8.4,    2,8.7-9.7  mm   (Fig.  48.) 

Sanford   and  Dunedin,   Fla.;   Nov.  to   March.     Frequent  at 
Dunedin  beneath  logs,  old  burlap  bags  and  other  cover  in  old 

orange  orchards,  often  in  company 
with     Pycnoscelus     surinamensis 
and  Eurycotis  floridana.     Occurs 
throughout  central  and  southern 
Florida  from  Cedar  Keys  and  Fer- 
.•  nandina  south  to  Miami  and  Key 
West.     Common  beneath  signs  on 
trees  near  borders  of  towns  and  in 
and  about  old  houses  and  hotels. 
Scudder  (1877a,  94)  first  recorded 
it  from  the  United  States,  his  spec- 
life-si^.  (After    imcus   haviug   been    sent   to   him 
Howard  &  Mariatt.)  fj.^^    Green    Cove   Springs,   Fla., 

under  the  name  of  the  ''Florida  Cockroach,"  the  party  sending 
stating  that  it  "frequently  occurs  in  the  pitchers  of  Sarracenia, 
has  been  abundant  in  Florida  for  18  years,  and  is  the  torment  of 
housekeepers."  Davis  (R.  &  H.,  1914,  100)  states  that  "at  Punta 
Gorda  there  was  a  vacant  house  at  the  end  of  the  town  frequented 
at  night  by  a  Nanny  and  Billy  goat,  and  on  warm  evenings  many 
Periplaneta  australasiw  would  run  about  on  the  piazza  floor  and 
on  the  sides  of  the  house.  They  were  seen  feeding  on  the  excre- 
ment of  the  goats  and  were  no  doubt  to  a  great  degree  dependent 
upon  them."  It  also  is  a  circumtropical  species  and  is  not  estab- 
lished in  this  country  north  of  Florida,  though  adventive  speci- 
mens have  been  taken  in  many  of  the  eastern  and  northern  States 
and  even  as  far  north  as  Montreal  and  Toronto,  Canada.  Where 
introduced  by  accident  into  greenhouses,  it  increases  in  numbers 
very  rai)idly  and  sometimes  becomes  a  serious  pest.^^ 


*'Entom.  News,  XVI,  1905,  183. 
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34.     Peeiplaxeta  fumginosa  (Serville),  1839,  70.     Smoky  Brown  Roach. 

Male — Size  of  australasice,  form  stouter.  Usually  uniform  shining 
brownish-black,  the  tegmina,  mouth  parts  and  legs  tinged  with  reddish- 
brown;  rarely  dark  reddish-brown,  the  head,  pronotum  and  legs  chestnut- 
brown  (Fig.  32,  G.)  Pronotum  and  cerci  as  in  australaskv.  Median  seg- 
ment of  male  abdomen  modified  as  in  hrunnea.  Supra-anal  plate  with 
apical  margin  feebly  notched  and  with  two  minute  rounded  projections  be- 
neath the  apex  of  notch.  Subgenital  plate  with  apex  broader  than  in 
australasiw  and  distinctly  notched  as  there.  Female — Similar  to  $,  the 
supra-anal  plate  as  in  $  of  australdsiw.  Length  of  body,  $ ,  24.5 — 29,  $ , 
255—32.5;  of  pronotum,  $,  6.9—7.8,  $,  7.2—8.5;  of  tegmina,  $,  25.6— 
28.6,  9,  22.7—26.4  mm.  Width  of  pronotum,  $,  8.8—10,  9,  9.7—11.2;  of 
tegmina,  $ ,  8.2—9.4,  9 ,  8.6—9.7  mm. 

Taken  by  R.  &  H.  at  Fernandina,  Jacksonville,  Tallahassee  and 
De  Funiak  Springs,  Fla.,  Aug. — Sept.;  at  Jacksonville  abundant 
on  the  wharves  at  night.  A  native  species,  occurring  in  the  south- 
ern States  from  central  coastal  Texas,  eastward  to  Brunswick, 
Ga.,  and  will  probably  be  found  onh'  in  the  northern  third  of 
Florida.  Usually  occurs  out  of  doors,  beneath  signs  and  other 
cover  in  the  vicinity  of  towns.  Recorded  many  times  as  P.  hrun- 
nea  Burm.  A  number  of  specimens  in  the  Urbana,  Illinois  col- 
lection were  taken  in  a  greenhouse  in  Chicago. 

Subfamily  Y.  PANCHLORIN^. 

Hind  margin  of  pronotum  with  an  obtuse  angle  at  middle; 
tegmina  and  wings  fully  developed;  ulnar  vein  of  wings  with 
numerous  incomplete  branches;  femora  unarmed  beneath,  except 
sometimes  with  a  single  apical  spine;  lower  front  margin  of  fore 
femora  usually  heavily  fringed  with  hairs;  tarsal  joints  very 
elongate,  slender;  pulvilli  and  arolia  present. 

Two  genera,  each  represented  by  a  single  species,  occur  in  our 
territory. 

KEY   TO   EASTERN   GENERA   OF   PANCHTjOBIN^. 

a.     Basal  segment  of  hind  tarsi  naked  beneath;  general  color  brown;  ba- 
sal half  of  tegmina  with  numerous  rows  of  punctures. 

I.     Ptcnoscelus. 

aa.     Basal  segment  of  hind  tarsi  hairy  beneath;  general  color  pale  green; 

tegmina  without  rows  of  punctures.  II-     Panchxora. 

I.    Pycnoscelus  Scudder,  1862,  421.     (Gr.,  ''thick"  +  "tarsi.") 

Medium  sized  species  with  pronotum  convex,  its  sides  decli- 
vent;  apex  broadly  rounded;  hind  margin  broadly  obtuse-angu- 
late;  tegmina  of  male  extending  much  beyond  apex  of  abdomen, 
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of  female  usually  slightly  surpassing  the  apex,  often  a  little 
shorter;  subgenital  plate  of  male  without  styles;  femora  all  with 
a  single  stout  apical  spine  beneath;  lower  front  margin  of  fore 
femora  fringed  with  hairs,  the  basal  ones  the  longer,  those  on 
apical  half  spiniform ;  arolia  small.  The  male  of  our  only  species 
has  been  found  but  once  in  this  country,  although  more  than  400 
females  have  been  taken  and  recorded. 

35.     Pycxoscelus  subinamensis   (Linnaeus),  1767,  687.     Surinam  Roach. 

Female — Head  and  most  of  pronotum  shining  blacltish-brown ;  teg- 
mina  dull  brownish-yellow;  clypeus  and  front  margin  of  pronotum  yellow, 
this  often  extending  very  narrowly  along  the  sides;  legs  and  under  sur- 
face brownish-yellow,  the  sides  and  apex  of  abdomen  darker.  Head  flat- 
tened, sparsely  punctate,  the  interocular  area  equal  in  width  to  that  be- 
tween the  large  ocellar  spots.  Pronotum  evenly  convex,  widest  behind  the 
middle,  hind  angles  rounded,  front  ones  wanting,  disc  finely  and  sparsely 
punctate.  Basal  half  of  tegmina  with  rows  of  punctures  each  side  of  the 
veins.  Supra-anal  plate  twice  as  wide  as  long,  apical  half  finely  carinate 
at  middle,  apex  broadly  rounded.  Cerci  very  short,  acute,  their  separate 
segments  indistinct.  Subgenital  plate  large,  convex  at  base,  concave 
along  the  sides  near  apex  which  is  rounded.  Male — More  slender,  the  teg- 
mina much  longer,  supra-anal  plate  more  delicate  in  structure,  more  pro- 
longed, broadly  rounded,  not  carinate.  Cerci  much  longer  than  in  $,  12- 
or  13-jointed,  the  apical  joints  much  the  longer;  styles  absent.  Subgenital 
plate  more  than  twice  as  broad  as  long,  its  apex  slightly  incurved,  subtrun- 
cate,  feebly  and  broadly  emarginate.  Length  of  body,  $,  16.8,  $,  16.3 — 
23;  of  pronotum,  $,  4.8,  $,  4.8—5.8;  of  tegmina,  $,  18.9,  $,  13.6—19  mm. 
Width  of  pronotum,  $,5,  $,  5-9 — 7.6;  of  tegmina,  $ ,  0,  $,  5 — 6.7  mm. 
(Fig.  45,  A.) 

Ormond,  Sanford,  Dunedin  and  Sarasota,  Fla.,  Nov.  to  March ; 
beneath  chunks,  piles  of  weeds  and  other  cover  (TF,  S.  B.).  Re- 
corded from  14  additional  localities  in  all  parts  of  Florida.  It  is 
a  circumtropical  species,  established  in  the  southern  States  from 
Brownsville,  Texas,  east  to  and  throughout  Florida,  and  often 
found  as  adventive  in  greenhouses  as  far  north  as  New  England. 

Hebard  (1917a,  196)  states  that  in  addition  to  the  large  series 
from  the  southern  States,  he  examined  "nearly  200  specimens, 
chiefly  from  the  West  Indies  and  Mexico,  without  finding  a  single 
male,  adult  or  immature,  from  the  American  Continent.  This  may 
possibly  indicate  that  with  us  the  species  is  parthenogenetic." 

Davis  (1919aj  says  that  66  specimens  from  southern  Florida 
taken  by  him  were  all  females,  but  that  among  seven  individuals 
found  January  12,  among  the  straw  in  the  winter  quarters  of  the 
giant  land  turtles  in  the  Reptile  House  of  the  New  York  Zoolog- 
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ical  Society,  there  was  a  single  male,  easily  told  by  its  smaller 
body  and  longer  cerci.  He  suggests  that  as  it  "is  well  known  that 
among  some  of  our  native  roaches  the  females  long  outlive  the 
males,  it  is  quite  possible  that  the  males  of  the  Surinam  roach 
occur  in  very  early  spring  in  southern  Florida." 

P.  ohscurvs  Scudder  (1862,  422),  the  genotype,  was  based  on  a 
single  specimen  taken  "in  the  woods  under  stones''  near  Green- 
field, Mass.  He  stated  that  it  was  a  male,  and  described  the  styles 
as  "slender,  cylindrical,  bluntly  pointed,  of  about  the  length  of 
the  cerci  and  inserted  just  within  them."  Hebard  (1917a,  193) 
states  that  the  specimen  is  a  juvenile  female  of  P.  surinamensis, 
and  unquestionabh'  adventive.  How  a  female  could  possess  the 
stales  described  by  Scudder  passeth  understanding. 

II.    Paxchlora  Burmeister,  1838,  506.     (Gr.,  "all"  +  "green.") 

Pronotum  convex,  its  sides  declivent  and  hind  margin  obtuse- 
angulate ;  tegmina  and  wings  extending  much  beyond  apex  of  ab- 
domen in  both  sexes,  the  ulnar  vein  of  the  latter  with  9  to  13 
short,  strongly  oblique  incomplete  basal  branches;  lower  front 
margin  of  fore  femora  (in  cubensis)  with  a  few  hairs  on  basal 
half,  these  succeeded  toward  apex  by  a  more  closely  set  row  of 
shorter  hairs ;  other  femora  unarmed  or  with  a  single  short  apical 
spine;  first  tarsal  joint  hairy  beneath  at  base  and  with  a  large, 
rounded  pulvillus  on  apical  half;  arolia  rather  large. 

( ).     Panchloba  cubenis  Saussure,  1862a,  230.     Green  Cuban  Roach. 

Male — Size  medium,  rather  slender,  structure  delicate.  Uniform  pale 
green  above;  occiput,  pronotum  and  tegmina  with  a  yellowish-white  sub 
marginal  line;  legs  and  under  surface  greenish-white;  tegmina  often  with 
a  small  dark  brown  dot  at  apical  third.  Eyes  separated  by  only  one- 
eighth  their  greatest  diameter.  Pronotum  widest  behind  the  middle,  where 
its  margin  is  subangulate,  disc  finely,  transversely  rugose.  Supra-anal 
plate  twice  as  wide  as  long,  its  apical  margin  broadly  concave,  feebly 
notched  at  middle.  Cerci  short,  broad,  their  segments  indistinct.  Sub- 
genital  plate  much  wider  than  long,  its  apex  truncate;  styles  small,  cylin- 
drical, one-third  the  length  of  cerci.  Female — Slightly  larger,  the  eyes 
more  widely  separated.  Supra-anal  plate  prolonged,  its  apex  with  a  deep 
median  notch  or  cleft.  Subgenital  plate  feebly  notched  at  middle  of  apex. 
Length  of  body,  $,  12.2—14,  $,  15.7—18;  of  pronotum,  $,  3.8—4.3,  $, 
4.9— 5.G;  of  tegmina,  $,  15.4—16,  ^,  18.3—20  mm.  Width  of  pronotum, 
S,  5—5.3,   $,  5.9—6.7;  of  tegmina,   $,  4.8—5,   9,  5.7—6.2  mm. 

Marion  Co.,  Ind.,  April  23,  Sept.  27;  Dunedin,  Fla.,  Feb.  1 
(W.  8.  B.)  ;  adventive  specimens  introduced  with  bananas.     A 
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handsome  tropical  American  species  of  wide  distribution,  estab- 
lished in  this  country  only  near  Brownsville,  Texas,  but  often  in- 
troduced with  tropical  fruits;  records  of  adventive  specimens  be- 
ing given  by  Hebard  (1917a,  269)  from  numerous  places  in  New 
England  and  the  northern  United  States.  Recorded  by  Scudder, 
Felt  and  others  as  P.  poeyi,  viridts,  nivea,  Jiyalina,  exolita  and 
virescens.  Of  these  names  P.  poeyi  Sauss.  is  a  synonym  of  cuhen- 
sis,  the  others,  names  or  synonymys  of  extra-limital  species. 
Hebard  states  that  he  does  not  believe  that  cuhensis  "can  estab- 
lish itself  in  temperate  climates  except  under  artificial  conditions. 
In  the  tropics  it  is  essentially  an  out-door  dweller  and  cannot 
readily  adapt  itself  to  artificial  surroundings  as  can  the  domicil- 
iary forms."  Riley  (1891a)  has  shown  that  P.  cuhensis  (viridis) 
is  vivij)arous. 

Subfamily  VI.    BLABERlNiE. 
Verj'  large  species  having  the  tegmina  and  wings  fully  de- 
veloped, the  former  with  numerous  oblique  discoidal  sectors;  fe- 
mora unarmed  or  supplied  with  few  spines;  tarsal  joints  stout, 
with  very  large  pulvilli ;  arolia  absent. 

I.     Blaberus  Serville,  1831,  37.     (Gr.  "harmful".) 

Head  with  vertex  hidden  by  pronotum,  the  latter  large,  con- 
vex; supra-anal  plate  bilobate  in  both  sexes;  lower  front  margin 
of  fore  femora  armed  on  basal  half  with  a  few  short  spines,  these 
succeeded  by  a  row  of  close-set  stout  hairs  and  a  single  stout, 
short  apical  spine,  a  similar  spine  also  present  on  the  other 
femora. 

3G.     Blaberus  cbaniifer  Burmeister,  1838,  516.     Giant  Death's-head  Roach. 

Male — Head  blackish-brown,  ocelli  and  clypeus  yellow.  Pronotum 
dull  yellow,  with  a  large  shield-shaped  shining  blackish-brown  spot,  con- 
taining four  pale  markings  suggesting  the  human  eyes,  nose  and  mouth: 
tegmina  dark  blackish-brown  more  or  less  dull  yellow  at  base  and  middle 
and  along  the  costal  margin.  Pronotum  subelliptical,  the  front  and  hind 
margins  rounded.  Tegmina  very  broad,  their  tips  broadly  rounded.  Su- 
pra-anal plate  prolonged,  subquadrate,  its  apex  slightly  bilobed.  Cerci 
slender,  17-jointed,  tapering,  acute.  Subgenital  plate  asymmetrical,  with 
margin  rounded  from  base  of  left  side  to  middle  of  right  one,  then  concave 
and  much  softer  to  base  of  right  side;  styles  minute,  cylindrical,  the  right 
one  the  longer.  Female  similar,  the  subgenital  plate  larger  and  more  con- 
vex, its  apical  margin  broadly  rounded  and  slightly  produced.  Length  of 
body,  $,  42.2—45.1,  $,  48-7—54.8;  of  pronotum,  $,  12.3—13.6,  $,  14.3— 
14.6;  of  tegmina,  $  and  $ ,  48 — 51.8  mm.  Width  of  pronotum,  $ ,  17.3 — 
18.9,   9,  20.9—22.1;   of  tegmina,   $,  18.8—19.4,   $,  19.8—20.6  mm. 


i 


SUBFAMILY    VII. CORYDIIX.E.  107 

This,  the  largest  cockroach  found  in  the  United  States,  is 
established  at  Key  West,  Fla.,  where  it  was  taken  by  R.  &  H.  in 
numbers  Jul}'  7,  1912,  from  beneath  boards  in  a  wood  shed,  and 
first  recorded  by  them  (1914c,  381)  as  Blaherus  atropos  (Stoll). 
"It  was  well  known  to  the  natives  about  Key  West,  where  it  is 
found  in  wood  piles,  under  boards  and  other  refuse  about  the 
town.  The  insects,  when  exposed,  either  remained  motionless  or 
scuttled  toward  another  place  of  concealment  with  no  great  speed. 
The  nymphs  were  usually  found  half  buried  in  loose,  damp  earth 
under  boards,  where  they  remained  motionless,  looking  much  like 
lumps  of  earth  until  disturbed."  It  is  a  Tropical  American  spe- 
cies, common  in  Cuba,  Mexico  and  British  Honduras. 

Subfamily  VII.  CORYDIINJE. 
Head  globose;  ocelli  absent  or  minute,  the  ocellar  areas  not 
strongly  defined;  pronotum  and  tegmina  when  present  in  part 
rather  thickly  covered  with  hairs;  middle  and  hind  femora  un- 
armed, or  with  only  one  or  two  apical  spines.  Two  genera 
are  represented  in  Florida. 

KEY  TO  EASTERN  GENERA  OF  CORYDIIN^. 

a.     Ocelli  present,  very  small,  convex;    pulvilli  and  arolia  present;    teg- 
mina present  in  both  sexes.  I.     Holocompsa. 
aa.     Ocelli  absent;  pulvilla  and  arolia  wanting;  tegmina  absent  in  female. 

II.      COMPSODES. 

I.     Holocompsa  Burmeister,  1838,  491.     (Gr.,  "elegant.") 

Very  small  species  having  the  eyes  widely  separated,  ocelli 
very  minute;  tegmina  divided  obliquely  into  two  portions,  the 
basal  one  opaque  and  hairy,  the  other  membranous  and  glabrous; 
wings  as  long  as  tegmina,  their  veins  mostly  subobsolete,  the  dis- 
coidal  vein  with  an  elongate  costal  swelling;  supra-anal  plate  in 
both  sexes  feebly  bilobate;  subgenital  plate  of  female  valvular 
with  basal  margins  of  valves  forming  an  acute  keel ;  lower  front 
margins  of  fore  femora  armed  on  apical  half  with  a  row  of  min- 
ute spines  and  with  two  stout  apical  spines,  the  last  one  much 
the  longer;  tarsi  small,  first  and  second  joints  with  minute  sub- 
apical  pulvilli,  third  and  fourth  joints  with  larger  ones;  arolia 
present. 

37.     Holocompsa  nitidula  (Fabricius),  1871,  I,  345.     Small  Hairy  Roach. 
Male — Head,  under  surface  and  legs  blackish;  antennae  blackish  with 
three  or  four  joints  on  apical  half  pale;  pronotum  and  opaque  basal  por- 
tion of  tegmina  black  with  a  greenish  tinge;    wings  and  apical  portion  of 
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tegmina  hyaline.  Pronotum  convex,  the  narrow  sides  strongly  declivent, 
front  and  hind  margins  transverse,  front  angles  broadly  rounded,  hind 
ones  obtuse.  Cerci  8-jointed,  tapering  to  an  acute  apex.  Subgenital  plate 
with  the  left  margin  rounded,  right  one  feebly  concave;  styles  minute, 
elongate,  the  left  one  slightly  the  larger.  Female — Larger,  broader,  the 
tegmina  and  wings  less  projecting  beyond  apex  of  abdomen;  colored  as  in 
male,  the  bluish-green  tinge  more  evident;  pronotum  reddish-brown,  often 
darker  near  base;  head  slightly  darker,  legs  and  under  surface  brownish 
yellow.  Subgenital  plate  as  above  described.  Length  of  body,  $,  48 — 5, 
$,  5.3 — 6.2;  of  pronotum,  $,  1.6 — 1.8,  $,  1.9 — 2.2;  of  tegmina,  $  and  $, 
4.4—5  mm.     Width  of  pronotum,  $,  2.1—2.2,  $,  2.6-2-9  mm.    (Fig.  49,  D.) 

This  small,  easily  distinguished  roach  is  established  in  the 
United  States  as  far  as  known,  only  at  Key  West,  Fla.,  where 
R.  &  H.  (1914c,  381)  found  26  specimens  in  company  with  four 
other  species,  in  the  folds  of  some  old  burlap  bags  under  the 
counter  of  a  fruit  store,  and  with  Blaheriis  craniifer  between  old 
boards  in  a  wood  shed.  It  is  a  house-dwelling  species,  widely 
distributed  throughout  tropical  America.  A  single  adventive 
specimen  has  been  taken  at  Washington,  D.  C. 

II.     CoMPSODES  Hebard,  1917a,  208.     (Gr.,  "neat  looking.") 

Very  small,  slender  species,  having  the  interocular  space  sub- 
equal  to  that  between  the  antennal  sockets,  male,  much  wider, 
female;  pronotum  of  male  transverse,  elliptical,  with  a  median 
linear  and  broad  oblique  lateral  sulci;  pronotum  of  female  with 
front  margin  broadly  rounded  into  hind  one,  the  latter  straight, 
the  hind  angles  rather  sharply  rounded ;  tegmina  of  male  pilose, 
the  marginal  and  scapular  fields  very  narrow ;  cerci  of  male  elong- 
ate, tapering  to  an  aciculate  point,  of  female  short,  tapering  to 
acute  apex.  Other  characters  as  given  in  key. 
38.     CoMPSODES    cucuLLATUs    (Saussure    &   Zehntner),    1894,    111.     Small 

Hooded  Roach. 

Pale  brownish-yellow;  head  and  apex  of  abdomen  beneath  fuscous; 
pronotum  chestnut-brown,  its  front  margin  paler;  tegmina  of  male  sur- 
passing the  abdomen,  brown,  the  medio-discoidal  area  in  part  hyaline; 
wings  dusky-hyaline.  Eyes  and  entire  head  concealed  by  the  hood-shaped 
front  margin  of  pronotum.  Supra-anal  plate  of  male  broader  than  long, 
truncate,  its  base  bi-impressed;  subgenital  plate  rounded.  Other  charac- 
ters as  given  above.  Length  of  body,  $,  3.5;  of  pronotum,  1.8;  of  tegmina, 
6.2  mm.     Width  of  pronotum,  2.4  mm. 

Four  males  of  this  little  roach  were  taken  at  light  by  Schwarz 
and  Barber  on  Paradise  Key,  twelve  miles  southwest  of  Home- 
stead, Fla.,  Feb.  19 — 24,  1919.  It  was  described  from  Guatemala. 
\o  females  are  as  yet  known. 
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Subfamily  VIJI.     POLYPHAGIN^. 

Species  of  medium  size  in  which  the  sexes  are  widely  dissim- 
ilar, the  females  being  wingless  with  much  smaller  more  narrow 
eyes  and  ocelli  represented  by  indistinct  spots  (Fig.  49,  F)  ;  males 
with  pronotum  and  tegiuina  thickly  covered  with  hairs,  the  teg- 
mina  in  our  species  with  veins  distinct,  and  marginal  field  nar- 
row, onh'  one-fourth  the  sub-basal  width  of  the  tegmen ;  lower 
margin  of  all  the  femora  unarmed  ;  middle  and  hind  femora  armed 
above  with  a  single  stout,  elongate,  genicular  spine;  styles  absent. 

One  of  the  three  recognized  genera  of  the  subfamily  is  repre- 
sented in  Florida. 


Fig.  49.  A,  B  &  C,  Dorsal  views  of  ai)ical  portion  of  abdomen  and  cerci  X  2.5;  A,  of 
Periplaneta  americana  (L.),  male;  B,  of  P.  aiistralasia  (Fab.),  male;  C,  of  P.  americana 
(L.),  female;  D,  Holoccmpsa  nitidiiia  (Fab.),  female  X  3'  E,  Plectoptcra  floridaiia  Heb., 
female  X  31  F>  Arenivaga  apac.'ta  (Sauss.),  female  X  2;  G,  Chorisoneura  texensis  (S.  &  Z.), 
male    X    3-      (After    Hebard.) 

I.     Arexivaga  Rehn,  1903c,  181.     (Gr.  "sands"  -f  "wandering.") 

This  genus  differs  from  its  nearest  ally,  Eremoblatta  Rehn,  in 
the  males  having  the  transverse  clypeal  swelling  of  face  deeply 
concave,  with  ocelli  more  prominent;  middle  and  hind  tibiae  with 
six  instead  of  seven  apical  spurs,  and  armed  beneath  with  4  to  6, 
instead  of  only  two,  subapical  spines;  tarsi  very  slender  and 
elongate;  abdomen  naked  beneath. 

Hebard  (1917a)  recognized  four  species,  all  from  the  desert 
regions  of  the  southwestern  United  States  west  of  central  Texas. 
A  single  male  of  another  species  had  previously  been  taken  by  me 
at  Dunedin,  Fla.  Xot  recognizing  it  from  the  descriptions  in  his 
Monograph,  I  sent  it  to  Hebard,  stating  that  it  was  a  supposed 
new  species  of  Arenivaga  near  apacha.    He  returned  it  as  Areni- 
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vaga  apacha  Sauss.,  stating :  "I  cannot  be  absolutely  positive  of 
this  determination  without  removing  the  subgenital  plate.  Do 
you  remember  definitely  getting  this  specimen  in  Florida?  I 
cannot  believe  it  ever  came  from  there,  but  if  it  did  it  must  have 
come  in  on  some  train  from  the  western  desert.  This  insect  is 
not  a  native  of  Florida."  It  was  then  sent  to  Caudell  who  re- 
plied that  it  was  an  Arenivaga  allied  to  apacha,  and  perhaps  a 
new  species,  adding:  "Could  you  by  any  means  have  made  an 
error  in  labelling  this  specimen?  It  should  be  from  Texas  or 
farther  west."  Soon  afterward  he  received  two  females  from  a 
Florida  correspondent,  and  described  the  species  as  new,  my  Dune- 
din  male  thus  serving  as  the  type  of  the  only  species  of  the  sub- 
family known  east  of  the  Mississippi.  The  facts  as  above  given 
are  mentioned  only  to  show  that  in  the  study  of  such  mobile 
forms  of  life  as  insects  it  is  not  safe  to  conclude  that  any  genus 
or  even  species  is  confined  to  a  definite  region,  and  that  one  may 
hunt  over  a  well  known  area  for  years  and  yet  not  discover  a  form 
which  may  be  brought  to  light  by  some  future  collector. 

39.     Arenivaga  floridensis  Caudell,  1918b,  156.     Florida  Sand  Roach. 

Male — Broadly  oval,  much  less  elongate  than  in  any  other  member  of 
the  genus.  General  color  fuliginous  or  dark  smoky  brown;  pronotum  with 
a  large,  reniform  central  piceous  blotch,  front  and  side  margins  broadly 
pale  transparent  yellowish,  basal  fourth  fuscous  enclosing  two  yellowish 
dots;  tegmina  smoky  brown,  the  humeral  angle  paler;  face,  under  surface 
and  legs  pale  brownish  yellow.  "The  sinistral  concealed  plate  and  the 
genital  hook  are  about  as  in  A.  erratica  but  the  inferior  dextral  plate  is 
more  regular  in  shape  than  in  that  species,  though  agreeing  with  it  in  be- 
ing unarmed;  the  superior  dextral  plate  is  shaped  as  in  erratica  and  allies 
but  instead  of  being  armed  at  the  base  of  the  inner  excavation  with  a 
sharp  spine  as  in  erratica  and  apacha  it  is  there  furnished  with  an  ele 
vated  rounded  ridge  which,  from  an  apical  view,  looks  like  a  rounded  sub- 
clavate  projection,  similar  to  that  of  genitalis,  but  from  a  lateral  view  ap- 
pears to  be  the  terminus  of  an  elongate  elevated  ridge."     (Caudell.) 

Female — Broadly  oval  widest  about  the  middle.  "Color  almost  black, 
the  limbs  and  lower  surface  partially  lighter;  pronotum  with  disk  bor- 
dered somewhat  broadly  on  the  anterior  and  lateral  margins  with  reddish- 
yellow,  the  meso-  and  metanotum  similarly  margined  laterally:  segments 
of  abdomen  each  marked  laterally  with  a  black  spot,  with  usually  some 
lighter  lateral  areas  wholly  or  partially  surrounding  these  black  lateral 
spots."  Length  of  body,  ,3,  13;  of  pronotum,  $,  4.2 — 4.5;  9,  5;  of  teg- 
mina, $,  13.5 — 15  mm.  Width  of  pronotum,  $,  6 — 6.5,  $,8;  of  metano 
turn,   9,  11;  of  tegmina,  $,  10 — 11  mm. 

Known  only  from  Dunedin,  Lakeland  and  Auburndale,  Fla. 
Two  males  have  been  taken  by  me  at  Dunedin,  one  (Type  No.  21, 
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880,  U.  S.  N.  M.)  was  found  on  the  ground  beneath  some  cab- 
bage palmetto  leaves,  April  10,  1915.  The  other  was  taken  while 
it  was  flying  slowly  and  close  to  the  ground  across  a  sandy  road- 
way on  March  5,  1919.  Two  females  were  collected  at  Auburn- 
dale  by  X.  R.  Wood  and  sent  to  Caudell,  and  Davis  found  a  single 
male  among  his  series  of  Pycnoscclus.  It  was  taken  at  Lakeland 
May  4,  1912. 

Subfamily  IX.     OXYHALOiNiE. 

Species  of  small  size,  having  the  head  broad;  ocelli  absent  or 
indicated  by  spots ;  middle  and  fore  femora  armed  beneath  with  a 
single  elongate  apical  spine ;  supra-anal  plate  of  female  distinctly 
emarginate;  fourth  joint  of  tarsi  alone  (in  our  genera)  with  a 
pulvillus ;  large  arolia  present. 

KEY   TO    EASTERN   GENERA   OF   OXYHAIXJIXvE. 

a.  Subgenital  plate  of  female  cleft  at  apex;  tarsal  claws  simple;  styles 
of  male  concave,  their  bases  contiguous,  arising  from  the  middle  of 
hind  margin  of  subgenital  plate;  length  of  body,  $ ,  7.8 — 8.3  mm. 

I.     Chorisoxeura. 

aa-     Subgenital  plate  of  female  simple;  tarsal  claws  with  two  minute  teeth 

on  middle  of  inner  margin;  styles  slender,  cylindrical,  arising  each 

side  of   the  subquadrate   emarginate  apical   portion   of   subgenital 

plate;  length  of  body,  $,  5.4 — 5.7  mm.  II.     Plectoptera 

I.  Choeisoneura  Brunner,  1865,  255.  (Gr.,  "separate''  -f-  "veins") 

Head  triangular;  eyes  widely  separated;  pronotum  broad,  its 
sides  rounded,  feebly  declivent;  tegmina  delicate,  narrow,  strong- 
ly tapering  to  the  sharply  rounded  apex ;  wings  fully  developed, 
with  10  to  13  costal  veins,  the  majority  of  which  are  clavate  at 
apex,  their  appendicular  field  slightly  wider  than  long;  lower 
front  margin  of  fore  femora  with  a  fringe  of  hairs,  those  on  apical 
half  spiniform. 

40.     Chorisoneura  texexsis  Sauss.  &  Zehnt.,  1893.  80.     Small  Yellow  Texas 
Roach. 

Male — Nearlj'  uniform  pale  reddish-brown;  sides  of  pronotum,  mar- 
ginal field  of  tegmina  and  wings  transparent,  often  with  a  yellowish  tinge. 
Head  about  as  broad  as  long,  the  interocular  space  nearly  as  wide  as  that 
between  antennal  sockets.  Pronotum  subelliptical,  hind  margin  subtrun- 
cate,  front  one  feebly  rounded.  Sixth  dorsal  abdominal  segment  with  a 
small  rounded  area  at  middle  of  base  thickly  covered  with  agglutinated 
hairs.  Supra-anal  plate  twice  as  wide  as  long,  its  hind  margin  feebly 
rounded.  Cerci  9-jointed,  fusiform,  their  upper  surface  depressed  and  con- 
cave.    Female — Very  similar  to  male,  the  supra-anal  plate  transverse  and 
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with  a  median  lengthwise  sulcus,  its  apical  half  triangular,  feebly  pro- 
longed, the  apex  notched.  Subgenital  plate  large,  its  apical  half  subquad- 
rate  and  deeply  cleft.  Length  of  body,  $,  7.8 — 8.3,  9,  7.3 — 8.4;  of  prono- 
tum,  $,  1.6—2.1,  9,  1.7—2:2;  of  tegmina,  $,  7.2—9.3,  9,  6.8—8.6  mm. 
Width  of  pronotum,  $,  2.6—3,  9,  2.4—3.2;  of  tegmina,  $  and  9,  2.3—2.9 
mm.      (Fig.  49,  G.) 

Ormond,  Eiistis,  Sanford,  Sarasota  and  Dunedin,  Fla.,  Feb.  1 
— Apr.  13 ;  beneath  dead  leaves  in  oak  woods  and  beaten  from  fol- 
iage of  oak  and  bay  berry ;  one  Dunedin  specimen  at  light,  June 
20  {W.  S.  B.).  Recorded  also  from  Atlantic  Beach,  Jacksonville, 
Orlando,  Lakeland  and  Key  Largo,  Fla.,  by  R.  &  H.,  Davis  and 
others,  March  18 — Aug.  25.  It  is  a  native  species,  ranging  from 
Tryon,  N.  Car.,  south  and  west  to  Brownsville,  Texas.  C.  plocea 
Rehn  (1904c,  164)  from  South  Carolina  is  a  synonym. 

II.  Plectoptera  Saussure,  1864,  173.    (Gr.,  "plaited"  +  "wing.") 

Very  small  oval  species  having  the  dorsal  surface  convex, 
smooth,  shining;  head  triangular,  the  angles  broadly  rounded; 
eyes  wideh'  separated,  ocelli  absent;  tegmina  reaching  tip  of  ab- 
domen ;  wings  elongate,  ver^^  delicate,  their  appendicular  field 
very  large;  sixth  dorsal  segment  of  male  modified  as  in  Chori- 
soneura.    Other  characters  as  given  in  key. 

41.     Plectoptera  floridana  Hebard,  1917b,  251.     Small  Florida  Roach. 

Male— Pale  brownish-yellow  with  a  tawny  tinge;  head,  with  a  narrow 
transverse  brown  line  between  the  eyes;  tegmina,  wings  and  sides  of  pro 
notum  transparent  with  a  yellow  tinge;  legs  and  abdomen  pale  reddish 
brown.  Interocular  space  wide,  but  less  than  the  broad  one  between  an- 
tennal  sockets.  Pronotum  narrowly  elliptical,  convex,  the  sides  more 
strongly  so,  front  margin  truncate,  hind  one  feebly  rounded.  Supra-anal 
plate  nearly  twice  as  wide  as  long,  its  apical  portion  triangular,  feebly  con 
cave  and  with  blunt  apex  Cerci  6-jointed,  flattened,  the  apex  acuminate. 
Subgenital  plate  small,  sides  converging  to  the  subquadrate  emarginate 
apex,  which  bears  at  middle  an  acute  triangular  process,  on  either  side  of 
which  are  borne  the  small,  slender,  subequal  styles.  Females — Very  simi- 
lar in  color;  abdomen  dark  brown  with  sides  of  segments  yellow.  Inter- 
ocular space  broader  than  in  male;  supra-anal  plate  distinctly  notched  at 
apex;  subgenital  plate  large,  broadly  concave  at  sides  near  bases  of  cerc'. 
Length  of  body,  male  and  female,  4.9 — 5.7;  of  pronotum,  1.3 — 1.6;  of  teg- 
mina, 4.4 — 5.1.  Width  of  pronotum,  2.1 — 2.4;  of  tegmina,  1.8 — 2  mm.  (Fig. 
49,  E.) 

Key  West,  Fla.,  March  3,  1019;  tt\'o  adults,  three  nymphs, 
taken  by  beating  (W.  ^Sf.  /?.).  Known  in  the  United  States  only 
from  Cocoanut  Grove,  Jan.  19;  liig  Pine  Key  and  Key  West,  Fla., 
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March  15,  Julj^  6 — 7.  Those  at  Big  Pine  Key  were  beaten  by  R.  & 
H.  from  tall  bushes  on  the  edge  of  a  mangrove  swamp,  while  at 
Key  West  they  were  mainly  secured  by  beating  the  foliage  of  a 
holly.  Ilex  cassine  L.  Recorded  by  R.  &  H.  (1905,  33;  1912,  241; 
1914c,  382)  as  Plectoptera  poeyi  (Sauss.),  a  closely  related  Cuban 
species. 

Subfamily  X.   PANESTHINiE. 

Large  robust  species  having  the  surface  leathery;  ocelli,  teg- 
mina  and  wings  absent  in  our  species;  last  dorsal  and  ventral 
abdominal  segments  verj'  large,  triangular,  completely  concealing 
the  supra-anal  and  subgenital  plates  and  genitalia;  legs  stout; 
lower  front  margin  of  fore  femora  armed  only  with  three  short, 
stout,  equal  spines  near  apex;  other  femora  either  unarmed  or 
with  two  similar  subapical  spines;  first  four  tarsal  joints  with 
heavy  pulvilli;  arolia  absent  (Fig.  43,  D).  One  genus  is  repre- 
sented in  this  country. 

I.    Cryptocercus  Scudder,  1802,  419.  (Gr.,  "hidden"  +  "cerci.") 

Eyes  very  small,  convex,  subequal  in  size  to  the  antennal 
sockets;  pronotum  convex,  broader  than  long,  disc  with  a  wide, 
deep  median  depression,  front  margin  broad  and  slightly  upturned 
to  form  a  hood  above  the  head.    Other  characters  as  given  above. 

42.     Cryptocercus    punctulatus    Scudder,    1862,    420.     Brown    Wingless 
Cockroach. 

Dark  chestnut-brown,  shining;  the  apical  margins  of  the  dorsal  seg- 
ments paler;  antennae  and  legs  reddish-brown.  Eyes  and  vertex  concealed 
by  pronotum;  face  finely  and  sparsely  punctate.  Pronotum  roughened 
with  small,  scattered  granular  tubercles  and  with  a  few  larger  ones  each 
side  of  median  depression;  hind  margin  truncate,  front  one  broadly 
rounded.  Dorsal  segments  finely  and  sparsely  punctate,  the  last  two  or 
three  with  numerous  small  rounded  tubercles,  the  terminal  segment  trian- 
gular with  lateral  margins  raised  and  apex  truncate.  Cerci  hidden,  but 
stout,  rather  short,  tapering,  the  joints  indistinct.  Sixth  ventral  seg- 
ment produced  to  meet  the  last  dorsal  one,  its  apex  rounded  and  sides 
finely  granulate.  Female  inseparable  externally  from  the  male.  Length 
of  body,  $  and  $,  23.5 — 29;  of  pronotum,  7.1 — 8  mm.  Width  of  pronotum, 
9—9.9  mm. 

This  peculiar  roach  occurs  in  hilly  or  mountainous  regions 
from  New  York  and  Maryland,  southwest  to  northern  Georgia 
and  central  Kentucky;  also  in  Oregon,  Washington  and  Califor- 
nia.22     It  appears  from  the  records  to  be  most  abundant  in  Vir- 

=^Scudder,  Psyche,  IX,  1901,  288. 
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giuia  and  North  Carolina,  where  it  is  usuallj'  found  in  the  sap- 
wood  of  decaying  chestnut  or  pine  logs.  At  Glendale,  Oregon, 
Hebard  (1917a,  257)  found  two  colonies  'Mn  fir  logs  only  where 
the  wood  was  soggy  and  the  bark  stripped  easily.  There  directly 
under  the  bark  and  in  burrowings  in  the  sapwood  the  series  was 
taken.  Individuals  eat  their  way  through  the  sapwood.  prefer- 
ring the  places  where  it  is  soft,  soggy  and  decayed.''  Shelford 
(1907a,  4)  states  that  the  Panesthinae  "seem  to  derive  their  nour- 
ishment from  the  decayed  wood  in  which  they  burrow." 

Suborder  III.    GRESSORIA. 

Orthoi)terous  insects  having  the  body  long  and  slender;  head 
exserted,  often  separated  from  the  prothorax  by  a  deep  constric- 
tion ;  legs  slim,  the  hind  femora  not  enlarged.  The  name  Gres- 
soria.  proposed  by  Fieber  in  1853  to  include  the  mantids  and 
walking-sticks,  is  derived  from  the  Latin  and  means  "a  walker." 
Fischer  (1853)  and  Gerstaecker  (1863)  adopted  the  name  as  pro- 
posed by  Fieber.  While  it  has  not  been  much  used  in  America,  it 
affords  a  valid  and  easily  understood  term  and  is  therefore  used 
in  this  work,  as  proposed  by  Fieber,  to  include  the  two  following 
families : 

KEY   TO   FAMILIES    OF    SUBORDER    GRESSORIA. 

a.  Front  pair  of  legs  raptorial,  fitted  for  grasping;  head  strongly  com- 
pressed, oblique,  mouth  inferior;  eyes  very  large;  ocelli  three, 
rarely  wanting;  pronotum  usually  longer  than  any  other  segment; 
cerci  jointed;  subgenital  plate  of  males  bearing  styles. 

Family  III.     Mantids,  p.  115. 

aa.     Front  pair  of  legs  not  raptorial,  their  femora  usually  slender  and 

curved  at  base;  head  usually  subquadrate,  almost  horizontal,  mouth 

sub-inferior;   eyes  small;   ocelli  usually  wanting;    pronotum  rarely 

longer  than  head;  cerci  not  jointed;  styles  absent. 

Family  IV.     Phasmid^,  p.  130. 

The  priority  or  rather  inferiority  of  the  Mantidae  is  well  set 
forth  by  Scudder  (1869b)  as  follows:  "The  specialization  of 
their  anterior  legs  marks  the  higher  structure  of  the  Mantidae,  but 
they  show  their  affinity  to  the  Blattidae  and  their  inferiority  to 
the  Phasmidae  in  their  flattened  abdomen,  the  tendency  of  the  pro- 
thorax  to  become  broad  and  flat,  the  structure  of  the  external 
genital  organs,  the  ])osition  of  the  head,  and  the  exclusion  of  the 
eggs  in  a  single  cluster,  enclosed  in  an  ootheca. 

"The  relation  of  the  Phasmidae  to  the  saltatorial  Orthoptera 
is  also  shown  in  the  cylindrical  body  and,  to  some  degree,  in  the 
structure  of  the  external  genital  organs." 
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Famil.v  III.     MANTID.E. 
The  ^[axtids  or  Praying  Insects.  , 

This  famih'  is  composed  of  elongate,  slow  moving  insects,  the 
most  noticeable  character  of  which  is  the  possession  of  a  front 
pair  of  legs  so  modified  as  to  be  fitted  for  grasping  and  holding 
their  pre}-.  The  old  name  given  to  the  group  by  Westwood  was 
therefore  Raptoria  or  graspers.  The  head  is  short,  much  wider 
than  long,  triangular,  vertical,  and  loosely  joined  to  the  thorax  in 
such  a  manner  as  to  be  freeh'  movable;  antenna?  slender,  usually 
filiform,  rarely  half  as  long  as  the  body;  eyes  very  large,  convex, 
prominent;  ocelli  three  in  number,^'  arranged  on  a  triangular  ele- 
vation just  above  the  insertion  of  antennae;  pronotum  in  most  of 
our  species  usually  several  times  longer  than  broad,  with  the 
broadest  portion  in  front  of  the  middle  and  above  the  jtoint  of 
attachment  of  the  long  fore  coxse;  both  inner  and  outer  wings 
present  (except  in  the  females  of  Olifionij.r  and  Thcsprotia)  but 
often  shorter  than  the  abdomen  in  the  females;  the  abdomen  of 
that  sex  often  much  broader  than  that  of  the  male,  and  without 
a  visible  ovipositor.  Both  sexes  have  a  pair  of  short  jointed  cerci 
attached  to  the  sides  of  the  supra -anal  plate,  while  the  males  have 
also  a  pair  of  much  shorter  styles  near  the  apex  of  the  subgenital 
plate.  They  have  the  fore  legs  stout  and  raptorial,  the  tibise  term- 
inating in  a  long  claw  and  with  the  long,  slender,  five-jointed 
tarsi,  when  at  rest,  bent  back  into  a  groove  on  the  under  side  of 
the  spinous  femur;  middle  and  hind  pairs  of  legs  long,  slender, 
and  fitted  for  slow  motion.  As  with  the  other  non-saltatorial 
families,  ears  and  organs  for  producing  sound  are  absent. 

The  members  of  this  familj'  have  numerous  popular  names,  the 
most  common  of  which  are  the  "praying  insects"  or  ''soothsayers," 
given  them  on  account  of  the  position  which  they  take  when  at 
rest  or  when  waiting  to  grasp  another  insect.  The  knees  are  then 
bent  and  the  front  legs  held  as  though  in  supplication.  In  the 
southern  States  they  are  often  called  "mule  killers,"  from  the  fool- 
ish belief  that  the  brownisli  liquor  which  they  give  off  from  the 
mouth  is  fatal  to  mules.  This  name  is,  however,  also  applied  to 
the  ''whip-scorpion,"  Thcltjphonis  giganfeits  Lucas,  a  large  mem- 
ber of  the  order  Arachnida,  which  inhabits  that  region.  Other 
common  names  for  the  mantids  are  "devil-horses"  and  "rear- 
horses,"  given  them  on  account  of  the  long,  slender  thorax  which. 


^The  ocelli   are  wanting  in  the   females  of  Thes(>rotia. 
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when  raised,  makes  them  look  like  tiny  giraffes.  This  attitude  is 
assumed  for  defense  and  aggression  and  the  insects  are  noted  for 
their  ferocity,  pugnacity  and  tenacity  to  life. 

The  mantids  are  all  carnivorous,  feeding  principally  upon  the 
different  forms  of  other  insects.  They  are  thus  in  the  main  bene- 
ficial, in  this  respect  differing  widely  from  all  other  members 
of  the  order  Orthoptera,  unless  it  be  the  tree  crickets  of  the  genus 
Oecanthus,  some  of  which  are  said  to  feed  upon  plant  lice.  They 
capture  their  prey  b}'^  stealth,  either  awaiting  motionless  its  near 
approach  or  crawling  towards  it  very  slowly,  and  when  within 
reaching  distance,  seizing  it  with  a  sudden  and  rapid  movement. 
Like  other  predatory  insects,  they  have  very  voracious  appetites. 
A  male  of  the  European  species.  Mantis  religiosa  L.,  which  was 
introduced  on  nursery  stock  into  New  York  State,  was  observed 
to  eat,  in  one  day,  three  large  grasshoppers  and  a  daddy-long-legs, 
and  then  tackled  another  mantis  from  which  he  was  separated 
with  difficulty.  The  eggs  of  mantids  are  numerous  and  are  en- 
closed in  a  corresponding  number  of  cells,  arranged  in  regular 
rows  and  united  in  an  ovoid  mass,  attached  to  twigs,  walls  or 
other  support  (Fig.  52).  They  are  covered  by  a  fibrous  substance 
exuded  by  the  female,  which  hardens  when  exposed  to  air  and 
holds  them  firmly  together. 

The  members  of  tlie  family  are  widely  distributed  throughout  the 

tropics,  and  our  species  are  mostly 
'  onfined  to  the  southern  States,  only 
five  being  recorded  from  north  and 
east  of  the  Ohio  River,  two  of  these 
being  introduced  forms.  The  ])rin- 
( ipal  literature  dealing  especially 
with  the  North  American  species  is 
as  follows:  Saussure,  1869,  1870a, 
1871,  1871a,  1872;  Westwood,  1889; 
rauss.  &  Zehnt.,  1894 ;  Scudder,  1896 ; 
Caudel],  1913;  R.  &  H.,  1916;  Davis, 
1918,  1919. 

Representatives  of  three  of  the  six  recognized  subfamilies  of 
Mantidse  occur  in  the  eastern  States. 

KEY    TO    SCB-FAMILIES   OF   UNITED    STATES    MANTIDiE. 

aa.     Head  unarmed;   upper  surface  of  middle  and  hind  femora  and  tibiae 

rounded. 

b.    Pronotum  at  least  twice,  and  usually  three  or  more  times  as  long  as 

broad  and  noticeably  broadened  in  front,  usually  at  the  point  of 

insertion  of  the  fore  coxae  (Fig.  50,  a.  c.)         I.     Mantin.'E.  p.  117. 


Fig.  so.  Structures  of  Mantidae. 
a,  Pronotum  of  Stagmomantis. 
showing  shape;  b,  of  Mantoida;  c, 
of  Gonatista;  d,  facial  shield  of  Stag- 
momantis,  showing  width  as  com- 
pared with  height;  c,  same  of  Man- 
tis.    (After   Caudell.) 
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6&.     Pronotum  subquadiate,  but  little  longer  than  broad,  its  sides  paral- 
lel (Fig.  50,  ft.)  II.     Ebemiaphilix.e,  p.   128. 
aa.     Head  armed  at  middle  with  a  pair  of  processes,  as  long  as  the  head 
itself;  upper  surface  of  middle  and  hind  femora  and  tibiae  carinate. 

III.     Vatin^,  p.  129. 

Subfamily  I.    MANTIN^. 
To  this  subfamily,  as  characterized  in  the  key,  belong  eleven 
of  the  fourteen  genera  of  Mantidas  known  from  the  United  States. 
Of  these  seven  are  represented  in  the  region  east  of  the  Mississippi 
River,  six  of  them  by  only  a  single  species  each. 

KEY  TO  EASTEBX  GEXEBA  OP  MAJfTIN,^. 

a.     Front  tibia  one-half  or  more  the  length  of  front  femur;  form  robust 
that  of  female  usually  the  more  so;  tegmina  and  wings  present  in 
both  sexes. 
b.     Margin  of  abdomen  in  both  sexes  entire;  broadest  part  of  prono- 
tum far  in  advance  of  middle,  the  sides  in  front  of  this  again 
more  or  less  converging  to  apex,  which  is  rounded   (Fig.  50,  o.) 
c-     Larger,  pronotum  more  than  ..0  mm.  in  length. 

d.     Tegmina  of  female  notably  shorter  than  the  abdomen;  facial 
shield,  (just  below  the  antennae)  transverse,  distinctly  more 
than  twice  as  wide  as  high  (Fig.  50,  d.)     I.     Stagmomantis. 
dd.     Tegmina  of  both  sexes  reaching  or  exceeding  the  tip  of  ab- 
domen;  facial  shield  not  more  than  twice  as  wide  as  high 
(Fig.  50,  e.) 
e.     Inner  surface  of  front  coxae  with  a  large  oval  piceous  spot 
on  basal  third;  tips  of  tegmina  and  wings  broadly  rounded; 
length  of  body  not  over  60  mm.  II.     Mantis. 

ee.  Inner  surface  of  front  coxae  without  a  piceous  spot;  tips  of 
tegmina  and  wings  acutely  rounded;  length  of  body  80  ot 
more  mm.  III.     Paratenodeba. 

cc.     Smaller,  length  of  pronotum  less  than  10  mm.  IV.     Callimantis. 
6b.     Margin  of  abdomen  in  female  lobed,  in  male  more  or  less  serrate; 
broadest  part  of  pronotum  beginning  about  the  middle,  the  sides 
nearly  parallel   from  there  to  apex,   which   is   almost   truncate 
(Fig.  50,  c.)  V.     Gonatista. 

aa.     Front  tibia  not  more  than  one-third  the  length  of  front  femur;  form 
very  slender  in  both  sexes;  tegmina  and  wings  absent  in  the  females. 
/.     Front  tibiae  longer  than  their  apical  claws;    pronotum  strongly  nar- 
rowed in  front  of  middle,  its  fore  and  hind  sections  sub-equal  in 
length.  VI.     Oligoxyx. 

ff.     Front  tibiae  distinctly  shorter  than  their  apical  claws;  hind  section  of 
pronotum  about  three  times  as  long  as  front  one.  VII.     Thespbotia. 

r.    Stagmomantis  Saussure,  1869,  56.     (Gr.,  "stigma  bearing"  -f- 

"prophet.") 
Body  of  male  narrow,  of  female  much  broader.    Head  large, 
compressed,  triangular;  antennae  short,  slender,  inserted  about 
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the  middle  of  face  below  the  center  of  eyes ;  vertex  narrow,  trans- 
verse, a  little  elevated  above  the  eyes.  Pronotiim  very  lonj?,  in  our 
species  forming  two-fifths  the  whole  body,  its  apical  third  wider, 
with  edges  carinate  and,  in  female,  armed  with  minute  distant 
teeth.  Tegmina  of  female  broad,  opaque  and  bearing  a  spot  or 
stigma  of  different  texture  near  the  center;  tegmina  of  male  nar- 
row, longer  than  abdomen,  with  stigma  often  indistinct  or  want- 
ing; wings  of  female,  when  expanded,  of  the  form  of  a  quarter 
circle,  those  of  male  longer  and  narrower.  Abdomen  of  female 
large,  more  or  less  dilated;  that  of  male  narrow,  the  supra-anal 
j)late  small,  its  apex  rounded ;  subgenital  plate  very  large,  its 
apical  third  much  narrowed,  styles  very  short. 

Stagmomantis  is  an  exclusivelj"  American  genus,  20  species, 
iQOstly  from  Central  and  South  America,  having  been  recognized 
by  Kirby  (1904,  252).  A  number  of  these  are  now  known  to  be 
synonyms  but  several  have  since  been  described.  Only  five  are 
known  from  the  United  States,  and  of  these  but  two  occur  east  of 
the  Mississippi,  the  other  three  ranging  from  Texas  to  California. 

KEY  TO  EASTERN   SPECIES  OF   STAGMOMANTIS. 

a.  Female  with  abdomen  subfusiform,  broadest  about  the  fourth  seg- 
ment; tegmina  broad,  reaching  apical  third  of  abdomen,  their  stig- 
matic  patch  black,   conspicuous.  43.     Carolina. 

aa.  Female  with  abdomen  subcylindrical,  of  nearly  equal  width  through- 
out; tegmina  narrower,  reaching  only  to  middle  of  abdomen,  their 
stigmatic  patch  pale,  inconspicuous  or  sub-obsolete. 

44.      FLORIDENSIS. 

43.     Stagmomantis  Carolina   (Johannson),  1763,  396.     Carolina  Mantis. 

Male,  grayish-brown;  tegmina  semi-transparent,  grayish,  more  or  less 
mottled  with  smoky  brown,  sometimes  almost  wholly  of  the  latter  color: 
body  and  legs  often  in  part  greenish-yellow;  inner  wings  hyaline,  some- 
times   tinged    with    pinkish.     Female    either    greenish-yellow    with    bright 


Fig.  51.     Stagmomantis  Carolina   (Johann.)   female. 

green  tegmina  and  legs  (irrorata  Linn.)  or  dark  brown  like  the  $  ;  stig- 
matic patch  black  bordered  with  pale  yellow,  more  distinct  in  the  green 
form.  Length  of  body,  $,  48 — 55,  9,  51 — 57;  of  pronotum,  $,  15 — 17.5, 
$,  19—22;  of  tegmina,  ^,  32—38,  $,  20—23  mm.  (Fig.  51.) 

A  s])ecies  of  southern  range,  occurring  frequently  in  the  south- 
ern half  of  Indiana  and  quite  common  in  the  counties  bordering 
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the  Ohio  River.  It  extends  as  far  north  as  Marion  and  Pntnam 
counties,  where  it  is  found  sparingly,  though  a  dozen  or  more 
s|)ecimens  have  been  brought  to  me  in  Indianapolis,  all  of  them 
females.  S.  G.  Evans,  of  Evansville,  in  a  letter  savs :  "The  Man- 
tids  are  found  here  of  all  sizes  and  colors,  the  eggs  and  young 
being  almost  as  common  as  mosquitoes.  I  have,  on  several  occa- 
sions, placed  male  and  female  together  in  a  glass  jar,  and  the 
female  always  devoured  the  male,  and  generally  while  in  the  act 
of  copulating,  the  bodies  remaining  together  until  the  male  was 
almost  consumed."  At  Indianapolis  the  females  evidently  reach 
maturity  about  September  1st,  most  specimens  being  brought  in 
about  that  date  or  later ;  the  green  and  brown  forms  of  the  female 
being  about  equally  numerous.  In  Putnam  County  it  has  been 
noted  by  John  S.  Michaels,  near  Bainbridge.  A  pair,  both  of  the 
dark  hue,  were  found  mating  in  Perry  Co.,  Sept.  25.  They  were 
on  the  stem  of  a  weed  within  a  foot  of  the  ground  and  the  ab- 
domen of  the  female  was  greatly  distended  by  the  large  mass  of 
eggs  enclosed. 

S.  Carolina  occurs  throughout  Florida,  having  been  recorded 
from  numerous  localities  from  Jacksonville,  Live  Oak  and  Pen- 
sacola  south  to  Homestead  and  Key  West,  the  dates  ranging 
throughout  the  year.  Xymphs  have  been  taken  by  me  at  Okee- 
chobee City,  Cape  Sable  and  Key  West  in  February  and  March. 
A  female  from  Punta  Gorda  is  recorded  by  R.  &  H.  (1914d)  as 
"having  the  body  75  mm.  and  the  ])ronotum  27.5  mm.,  in  length." 
In  Florida  this  mantis  is  usually  found  in  the  undergrowth  of 
pine  woods,  palmetto  scrub,  etc.,  though  it  is  liable  to  occur  any- 
where about  orchards,  gardens  and  borders  of  cultivated  fields. 

The  Carolina  mantis  ranges  from  central  Ohio  (Kostir)  and 
Indiana  east  to  Pennsylvania  and  southern  New  Jersey,  west  to 
Nebraska  and  Utah  and  south  to  Arizona,  Mexico  and  Cuba.  Ad- 
ventive  specimens  have  also  been  recorded  from  Rhode  Island  and 
Xew  York.  The  type  of  Bactromautis  rirga  Scudder  (1896,  213) 
at  Cambridge  shows  that  it  Avas  based  uj)on  an  immature  male  of 
.^.  Carolina,  so  that  both  the  genus  Bacfroniantis  and  the  species 
fall  in  synonymy.  Mantifi  irhcclcri  Thos.  (1875,  810),  J/.  sioUi 
Sauss.  (1860,  65)  and  1/.  dimidiata  Sauss.  (1871,  48)  are  also  re- 
garded as  synonyms.  \     .  .: 

When  in  the  presence  of  its  ])rey  the  Carolina  mantis  mor^ 
almost  imj)erceptibly  along,  stealing  toward  its  victim  like  a  cat 
approaching  a  mouse.    ^Tien  sufficiently  near,  the  foreleg  is  sud- 
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denly  extended  to  its  full  length  and  the  unlucky  insect  is  imme- 
diately caught  and  impaled  by  the  spines  between  the  tibia  and 
femur,  carried  to  the  mouth  and  deliberately  eaten  piecemeal 
while  yet  alive  and  struggling  to  escape.  When  the  two  sexes  are 
captured  and  placed  together  the  female  soon  begins  to  feed  upon 
her  liege  lord,  and  finally  devours  all  portions  of  him  which  are 
in  the  least  degree  digestible.  Riley  (1869,  169)  states  that  their 
prey  consists  mainly  of  flies,  but  that  he  has  ''know  them  to  at- 
tack various  kinds  of  butterflies,  including  the  male  bag-worm, 
grasshoppers  and  caterpillars  of  many  kinds,  and  in  one  instance 
a  single  female  mantis  devoured  eleven  living  Colorado  potato 
beetles  during  one  night,  leaving  only  the  wing  cases  and  parts 
of  the  legs." 

The  eggs  of  the  Carolina  mantis  are  laid  in  cases  or  masses, 
about  an  inch  long,  which  are  attached  to  the  twigs  of  trees  or 
other  support  (Fig.  52).  The  case  is  tough  and  horny, 
and  the  eggs  are  laid  in  parallel  rows,  twenty  to  forty 
in  a  row,  issuing  from  a  common  longitudinal  middle 
line.  All  of  the  eggs  stand  on  end  and  are  inclined 
somewhat  toward  the  central  channel.  A  cluster  of 
eggs  has  a  braided  appearance,  but  consists  simply 
of  a  continuous  ribbon  of  mucus  folded  in  close  flut- 
ings  and  having  an  egg  deposited  in  the  bight  or  angle 
of  each  fold.  The  eggs  are  deposited  simultaneously 
with  the  deposition  of  this  ribbon  by  the  mother  in- 
sect, and  the  whole  mass  is  at  first  soft  and  flexible, 
but  rapidly  hardens  by  exposure  to  the  air.  In  this 
manner  the  species  survives  the  winter  and  in  May, 
when  insect  life  begins  to  abound,  the  young  emerge 
and  use  their  prominent,  staring  eyes  to  good  advan- 
tage in  seeking  plant  lice  and  other  minute  forms 
cas'fs  of  silf-  which  furnish  them  their  first  of  many  meals.  The 
o/ina''""( johT  ^^S®  are  frequently  parasitized  by  a  very  peculiar  chal- 
na^turai  ^°"si«^  ^^^  ^^J?  PodugHon  matiUs  Ashm.,  which  penetrates  the 
(After  Riley.)  tough  egg  mass  with  its  long  ovipositor,  and  whose 
larvae  feed  upon  the  eggs.  Thus  egg  masses  taken  by  the  observer 
in  the  winter  and  kept  for  the  hatching  of  the  young  will  fre- 
quently in  the  spring  give  out  those  parasites  instead  of  the  young 
mantids. 

44.     Stagmomantis  flobidensis  Davis,  1919,  4.     Larger  Florida  Mantis. 

More  slender  than  S.  Carolina.     Body  and  legs  greenish-yellow;   teg- 
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mina   of  9  green,   often  with   front  margin  yellowish,  of  $ ,  hyaline,   the 
stigmatic  patch  faint  in  $ ,  absent  in    $ .     Pronotum  slender,  its  greatest 

width  contained  a  little  over  five 
times  in  the  length.  Inner  wings 
yellowish,  tessellate  on  the  outer 
half  only,  the  basal  portion  and 
front  margin  without  translu- 
cent spaces.  Length  of  body,  $ , 
62,  2,  58 — 71;  of  pronotum,  $. 
22,  2,  24—27.5;  of  tegmina,  $, 
38,  9,  22—24;  of  hind  femora,  $, 
17,    9,  18—21  mm.      (Fig.  53.) 

Dunedin.  Fla.,  Oct.  25,  one 
female;  Utopia,  Fla.,  March 
4,  one  nymph  ( W.  8.B.).  De- 
scribed from  Punta  Gorda  and 
Parish,  Fla.,  and  also  record- 
ed by  Davis,  loc.  cit.,  from 
Pablo  Beach,  Carrabelle,  La 
Grange  and  Everglade,  July — 
September.  Not  known  out- 
side of  Florida,  where  it  is 
said  by  Davis  to  be  associated 
with  and  about  equally  as 
common  as  /S^.  Carolina. 


Fig.  53.     Female,  type.      (After  Davis.) 


II.    Mantis  Linnaeus,  1758,  425.     (Gr.,  "a  seer  or  prophet.") 

Medium  sized  species  distinguished  from  Stagmomantis  by  the 
characters  given  in  the  key  and  by  having  the  tegminal  stigma  of 
female  wanting  or  of  the  same  color  as  the  tegmina.  Pronotum 
in  our  single  introduced  species  proportionally  shorter  and 
broader  than  in  Stagmomantis^  the  margins  in  the  female  finely 
and  densely  serrate  for  three-fourths  of  their  length.  Subgenital 
plate  of  male  smaller  and  less  tapering  and  the  cerci  and  styles 
longer  and  stouter.  Nine  species  are  recognized  by  Kirby,  all  in- 
habitants of  the  Eastern  Continent. 


45.     Mantis    beligiosa   Linnaeus,    1758,    426.    Praying   Mantis,    European 
Mantis. 

Female,  elongate  robust ;  $ ,  more  slender.  Body  and  legs  green  or 
Egreenish-yellow ;  tegmina  of  9  broader,  uniform  grass-green,  those  of  $ 
[paler  green,  often  almost  hyaline,  narrowly  edged  with  brown,  in  both 
[sexes  reaching  or  slightly  surpassing  the  tip  of  abdomen;  wings  as  long 
[as  tegmina,  transparent  or  very  pale  green.     Pronotum  of  male  with  sides 
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very  finely  serrate  in  front  of  the  dorsal  transverse  impression.  Length 
of  body,  $,  47—51,  $,  52—56;  of  pronotum,  $,  13—15,  9,  16.5—18;  of 
tegmina,    $,   33—35,    $,   38—40   mm. 

An  introduced  European  species,  first  recorded  from  the 
United  States  as  occurring  near  Eochester,  N.  Y.,  by  Slingerland,^* 
under  the  name  of  ^tagmomantis  Carolina,  and  next  by  Scudder,^^ 
under  its  true  name.  The  specimens  at  hand  were  taken  at  Roch- 
ester in  September,  1913,  so  that  it  appears  to  have  become  thor- 
ouglily  established,  not  onl^^  at  Rochester,  but  also  through  egg- 
cases  from  there  at  Ithaca  (Davis,  1918).  Kirby  (1904,  250)  gives 
its  distribution  as  "Southern  and  Central  Europe,  Northern  and 
Western  Asia  and  Northern  Africa."  Latreille  (1831,  9)  states 
that  it  is  very  common  in  the  southern  parts  of  France  and  Italy, 
that  it  is  sometimes  brown  and  immaculate,  and  that  the  Turks 
entertain  for  it  a  religious  respect.  An  egg-case  at  hand  is  oval, 
20x40x15  mm.  in  size,  and  less  compact  than  that  of  the  Caro- 
lina mantis.  The  young,  when  first  hatched,  are  said  to  be  much 
elongated  and  to  have  a  singular  habit  of  suspending  themselves 
from  the  egg-case  by  slender  threads  attached  to  the  cerci.  The 
females  are  said  by  Schmaltz,^^  who  collected  them  in  numbers  at 
Rochester,  to  hide  under  long  grasses  and  to  attach  their  egg- 
cases  to  weeds  or  grasses  within  two  or  three  inches  of  the  ground. 
He  states  also  that  both  sexes  vary  greatly  in  color,  some  individ- 
uals, being  almost  gray  while  others  are  green,  jellow,  }>ale 
brown  or  dark  brown. 

III.    Paratenodera  Rehn,  1903g,  705  (Gr.,  "slender"  +  "neck.") 

Very  elongate,  robust  species  having  the  head  broad,  the  facial 
shield  about  twice  as  wide  as  high ;  pronotum  rather  short,  stout, 
but  feebly  widened  at  transverse  impression  which  is  not  less  than 
one-fourth  from  aj)ex,  side  margins  in  female,  finely  and  thickly 
serrate,  apex  broadly  rounded;  tegmina  and  wings  fully  devel 
o])ed,  more  or  less  hyaline  in  both  sexes,  their  tips  subacute,  stig- 
ma absent;  front  legs  stout,  their  coxa'  with  the  lower  margin 
strongly  toothed.  This  genus  was  separated  by  Rehn  from  Teno- 
dera  Burm.  with  the  following  species  as  the  type. 

46.     Paratenodera  sixkxsis  (Saussure),  1871a,  295.     Chinese  Mantis. 

Females  with  body  and  legs  green  or  greenish-yellow,  tegmina  and 
wings  green,  subhyaline;  males  either  of  the  same  hue  or  wholly  brown, 
or  brown  with  the  marginal  field  of  tegmina  green,  and  with  both  tegmina 
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and  wings  more  strongly  hyaline.  Pronotum  of  $  subcarinate;  of  $ 
strongly  carinate  behind  the  transverse  impression,  in  front  of  which  it  is 
bicarinate  with  the  carinae  granulate.  Tegmina  with  the  marginal  field 
very  large :  wings  with  the  discoidal  vein  biramose-  Length  of  body,  $ , 
83—87,  9.  85—104:  of  pronotum,  $,  27 — 30,  $,  27 — 31;  of  tegmina,  $,  60 — 
62,     $,    5S— 64    mm. 

This  large  Asiatic  si^ecies  ^^'as  accidentally  introduced  by  a 
nurseryman  at  Mt.  Airy,  near  Philadelphia,  Pa.,  about  1896,  and 
seems  to  have  become  thoroughly  established.  Laurent  states 
{Ent.  Xeirs.  1902,  62)  that  at  Mt.  Airy  it  "likes  blackberry  and 
briar  bushes  as  a  place  of  abode  and  avoids  low  ground  with  low 
herbage."  From  150  to  300  3"oung  emerge  from  each  egg  mass  in 
June,  and  mature  about  the  first  of  October.  It  is  a  very  bene- 
ficial insect  and  egg  masses  from  the  Mt.  Airy  colony  have  been 
introduced  at  many  points  in  New  Jersey,  New  York  and  Con- 
necticut, but  at  no  place  do  they  seem  to  have  done  as  well  as  at 
the  point  of  original  introduction.  Davis  (1918)  has  given  an 
interesting  account  of  the  attempts  to  increase  the  distribution  of 
this  beneficial  mantis  in  the  region  mentioned.  Saussure's  types 
were  from  Xingpo,  China,  and  it  is  a  well  known  insect  in  that 
country  and  Japan.  Although  a  native  of  a  semi-tropical  region, 
it  seems  to  be  able  to  withstand  without  difficulty  the  rigors  of 
the  Pennsylvania  winters. 

Weiss  (1914)  has  given  a  description  of  the  egg-case  of  P.  si7i€nsis 
stating  that  it  is  peculiar  in  that  it  consists  of  a  central,  somewhat  horny 
core  containing  the  eggs.  These  are  arranged  in  from  12  to  18  layers, 
averaging  15  eggs  each,  or  a  total  average  of  225  eggs  in  each  case.  The 
central  core  is  surrounded  by  a  porous  rind  or  outer  fibrous  envelope 
"which  undoubtedly  serves  to  protect  the  eggs  from  moisture  and  sudden 
changes  in  temperature."  A  number  of  tests  made  by  him  showed  that  the 
interiors  of  nests  entirely  immersed  in  water  for  an  hour  and  three-quar- 
ters remained  perfectly  dry.  At  the  end  of  two  hours  the  outer  rind  became 
moist  but  the  water  had  not  reached  the  core.  The  average  thickness  of 
the  core  was  l2  mm.,  and  of  the  enveloping  rind  5.6  mm.,  while  the  aver- 
age weight  of  a  nest  or  case  was  1.63  grams,  of  a  core,  1.34  grams  and  of  a 
rind  29  grams,  "showing  that  five-sixths  of  the  total  weight  consists  of  the 
core  containing  the  eggs,  the  remaining  sixth  of  the  porous  protecting 
rind." 

TV.  Calm  MANTIS  Stal.  1877,  39.  (Gr.,  "handsome"  -f-  "prophet") 

Short,  slender  bodied  species  having  the  head  rather  small, 
comju'essed;  antennae  shorter  than  pronotum  in  both  sexes;  face 
deej)ly  concave  between  the  eyes;  ocelli  of  medium  size.  Pronotum 
short,  its  bnsai  portion  very  slender,  the  apical  one  as  wide  again, 
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elongate-oval,  with  sides  at  middle  nearly  parallel  and  apex  and 
base  rounded.  Tegmina  and  wings  narrow,  shorter  than  abdomen 
in  female,  equal  to  it  in  male;  the  anal  and  axillary  veins  of  teg- 
mina free  and  simple  throughout.  Front  legs  stout,  their  tibiae 
three-fifths  the  length  of  femur,  armed  with  numerous  small 
spines.  Abdomen  of  female  fusiform,  of  male  slender;  supra-anal 
plate  prolonged  in  the  form  of  a  tongue.  Two  species  are  known, 
one  occurring  in  the  West  Indies,  the  other  in  our  Southern 
States. 

47.     Callimantis  flokidana  Scudder,  1896,  210.     Smaller  Florida  Mantis. 

Male,  pale  brownish-yellow;  tegmina  and  wings  hyaline  flecked  with 
fuscous,  stigma  wanting;  tibiae  of  middle  and  hind  legs  greenish.  Pronotum 
of  $  with  sides  unarmed,  its  widened  front  portion  sulcate  just  behind 
and  in  front  of  the  transverse  impression.  Hind  femora  without  apical 
spine.     Length  of  body,  $ ,  Z5;  of  pronotum,  9;  of  tegmina,  22  mm. 

The  above  description  is  that  of  a  male  taken  near  Browns- 
ville, Texas.  Scudder's  unique  type  was  from  Florida  without 
definite  locality.  The  female  is  as  yet  unknown  and  the  range 
of  the  species  undetermined. 

V.     Gonatista  Saussure,  1869,  54.     (Gr.,  "a  kneeler.") 

Body  short  and  broad  in  female,  more  slender  in  male;  head 
short,  compressed;  antennae  inserted  opposite  the  base  of  eyes, 
hair-like,  half  the  length  of  body ;  eyes  very  large,  globose,  promi- 
nent ;  ocelli  large  in  male,  much  smaller  in  female ;  face  in  appear- 
ance somewhat  excavated  on  account  of  the  prominent  eyes.  Pro- 
notum about  two  and  a  fourth  times  as  long  as  broad,  disk  de- 
pressed, but  with  an  elevation  or  hump  on  front  and  middle  thirds 
with  a  depression  between  and  with  two  small  tubercles  on  hind 
margin,  widest  about  the  middle,  front  margin  truncate,  with 
angles  rounded ;  sides  of  front  half  parallel,  those  of  posterior  half 
feebly  converging  to  base  (Fig.  50,  c).  Tegmina  of  female  broad, 
covering  three-fourths  of  abdomen;  stigma  small,  narrow,  often 
indistinct ;  those  of  male  narrower,  surpassing  the  abdomen,  more 
membranous;  wings  ample,  about  as  long  as  tegmina.  Fore  legs 
rather  stout,  their  tibiae  with  five  or  six  large  spines  on  lower 
outer  border,  with  numerous  small  ones  intervening;  inner  bor- 
der with  twelve  or  more  strong  spines.  Abdomen  of  male  de- 
pressed, of  medium  width,  with  margin  feebly  serrate;  of  female 
large  and  broad,  the  border  coarsely  serrate  or  lobed. 

Gonatista  is  an  American  genus,  three  of  the  four  species  rec- 
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ognized  by  Caudell  (1912)  occurring  in  the  West  Indies,  the  other 
one  in  our  Southern  States. 

48.     GoxATisTA  GBiSEA   (Fabricius),  1793,  22.     Grizzled  Mantis. 

Female  grayish,  more  or  less  mottled  with  fuscous;  tegmina  with  two 
oblique  fuscous  crossbars  on  apical  half;  inner  wings  bluish-black,  their 
margins  hyaline;  fore  legs  gray  tinged  with  greenish  and  sprinkled  with 
fuscous;  middle  and  hind  legs  with  narrow  fuscous  crossbars.  Male  with 
body  and  legs  dull  yellow,  the  latter  barred  with  fuscous;  tegmina  and 
wings  hyaline,  the  former  usually  more  or  less  thickly  sprinkled  with  small 
fuscous  spots  and  larger  blotches.  Pronotum  not  carinate  in  either  sex, 
its  front  half  with  a  narrow  median  groove;  side  margins  in  female  finely 
serrate.  Length  of  bodj',  $,  36—38,  9,  37 — 40;  of  pronotum,  5,  9 — 11,  $, 
10—11;  of  tegmina,   $,  30 — 33,  $,  18 — 23  mm. 

Known  from  Indiana  only  by  a  single  female  collected  by  S.  G. 
Evans  at  Evansville,  who  wrote  that  he  must  have  supposed  it  to 
be  a  short-bodied  form  of  8.  Carolina,  and  therefore  has  no  record 
of  date  or  exact  locality  of  its  capture.  It  may  therefore  have 
been  introduced  on  tropical  fruits.  Dunedin,  Florida,  Feb.  5 — 
June  4  (W.  S.  B.)  ]  the  latter  specimen  at  porch  light.  Gaines- 
ville, Fla.,  Aug.  13;  on  magnolia.  West  Palm  Beach,  May  22 — 
June  12;  a  half  dozen  adults  and  nymphs,  resting  on  gray  bark 
and  therefore  almost  invisible  (Dury).  R.  &  H.  give  numerous 
additional  records  from  the  southern  third  of  Florida,  stating 
(1914c,  383)  that  at  Key  West  they  "were  taken  chiefly  from 
gumbo-limbo  trees  in  the  hea\'y  key  scrub  jungle  and  also  on  sea 
grape.  The  insects  were  always  on  the  trunks  or  branches,  gen- 
erally about  six  feet  above  the  ground.  They  were  perfectly  pro- 
tected when  in  their  resting  position,  being  then  closely  pressed 
against  the  bark  of  the  tree.  When  disturbed  they  would  make 
off  with  a  rapid  scuttling  run." 

In  this  country  the  grizzled  mantis  occurs  from  extreme  south- 
ern Florida  northward  to  Savannah,  Ga.,  and  Charlestown,  S.  C. 
It  has  also  been  recorded  from  Texas,  Cuba  and  San  Domingo. 
Scudder,  Saussure  and  Kirby  all  regarded  Mantis  reticulata 
Thunb.  and  J/,  phryganoides  Serv.  as  synonyms,  but  Caudell 
(1912)  restored  both  names  as  valid  species,  basing  his  table 
wholly  on  the  length  and  maculation  of  the  male  tegmina,  two 
exceedingly  variable  characters.  One  of  the  males  of  G.  grisca 
from  West  Palm  Beach  has  the  tegmina  but  30  mm.  in  length  and 
almost  immaculate,  which  would  cause  it  to  run  by  Caudell's 
table  to  phryganoides  Serv.,  and  it  is  very  doubtful  whether  that 
species  will  stand. 
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;  VI.    Oligonyx  Saussure,  1869,  58.     (Gr.,  "few"  +  "spines."') 

Yery  slender  species  having  tlie  liead  broad,  strongly  com- 
pressed ;  antennae  setaceous,  i)ubescent,  half  as  long  as  body,  male, 
one-half  shorter,  female;  eyes  prominent;  ocelli  very  large  in  male, 
very  small  in  female;  vertex  in  the  form  of  a  ridge  with  a  promi- 
nent tubercle  at  each  end.  Pronotum  slender,  finely  carinate, 
dilated  just  in  front  of  middle,  thence  narrowed  to  the  rounded 
apex;  basal  half  broader  with  sides  parallel,  margins  distinctly 
(Serrate,  female,  minutely  so,  male.  Tegmina  and  wings  of  male 
membranous,  narrow,  not  passing  the  fifth  segment  of  abdomen ; 
of  female  wholly  wanting.  Legs  very  slender;  jnner  margin  of 
upper  surface  of  front  coxae  abruptly  dilated  at  apex ;  front  tibiae 
very  short,  with  but  four  to  six  spines,  the  terminal  one  very 
large.  Abdomen  in  both  sexes  slender,  cylindrical ;  supra-anal 
plate  very  long,  lanceolate ;  cerci  in  our  species  awl-shaped,  cylin- 
drical. 

This  is  also  an  exclusively  American  genus  re])resented  in 
Mexico,  Central  and  South  America  by  a  half  dozen  or  more  spe- 
cies and  in  the  Eastern  United  States,  as  far  as  known,  by 
only  one. 

49.     Oligonyx  scudderi  Saussure,  1870b,  239.     Scudder's  Mantis. 

Male  brownish-yellow,  more  or  less  mottled  with  fuscous;  legs,  pro- 
notum and  margins  of  wings  pubescent.  Tegmina  of  male  as  long  as  the 
wings,  both  very  thin,  translucent,  their  tips  rounded;  in  female  repre- 
sented only  by  lateral  prolongations  of  the  meso-  and  metathorax.  Front 
tibiae  only  one-third  the  length  of  femur,  armed  with  five  spines.  Length 
of  body,  $  and  $,  34 — 37;  of  pronotum,  $,  7 — 8,  9,9;  of  tegmina,  $, 
24  mm. 

Sanford,  Fla.,  March  28,  {W.  *S\  B.).  This  graceful  little  man- 
tis occurs  only  in  the  Southern  States,  having  been  recorded  by 
R.  &  H.  (1916,  123)  from  South  Carolina,  Georgia  and  Florida. 
In  Florida  it  has  been  taken  at  Crescent  City,  Punta  Gorda  and 
Miami,  and  doubtless  occurs  in  small  numbers  throughout  the 
State.  It  is  usually  found  close  to  the  ground,  on  the  grass  and 
other  undergrowth  of  pine  woods.  0.  iihleri  StAl  (1877,  66).  de- 
scribed from  Louisiana,  was  considered  by  Caudell  to  be  only  a 
dark  form  of  scudderi,  and  his  opinion  is  upheld  by  R.  &  H.  A 
Texan  form,  0.  Jjollionus  Sauss.  &  Zehnt.  (1894,  173)  is  regarded 
by  the  same  authorities  as  only  a  variety  of  scudderi.  A  record  of 
0.  scudderi  from  New  Mexico  by  Scudder  and  Cockerell  (1902.  20) 
probably  refers  to  this  form. 
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YIL     Thesprotia  8tai,  1877,  45. 

Very  slender  elongate  species,  having  the  head  strongly  com- 
pressed; anteunie  filiform,  more  than  half  the  length  of  body, 
male,  much  shorter,  female ;  eyes  large,  obovate ;  ocelli  in  our  spe- 
cies absent  in  female;  very  large  in  male.  Pronotum  very  long, 
linear,  feebly  dilated  above  the  fore  coxa?,  thence  narrowed  with 
sides  almost  parallel  to  the  subtruncate  apex;  tegmina  and  wings 
of  male  about  two-thirds  as  long  as  abdomen,  their  tips  rounded. 
Abdomen  very  long  and  slender  in  both  sexes;  supra-anal  plate 
lanceolate,  carinate  above,  projecting  much  beyond  the  subgenital 
plate,  which  in  the  male  is  angulate  each  side  at  tip  at  the  inser- 
tion of  the  slender  tapering  styles.  Front  legs  very  slender,  coxae 
and  femora  subequal  in  length;  tibia  only  one-fourth  the  length  of 
femur,  bearing  three  slender  subapical  black-tipped  spines  and 
a  much  longer,  stouter  terminal  one.  The  sjiecies  of  this  genus 
are  confined  to  the  Western  Continent,  five  being  known  from 
South  America  and  one  from  the  Southern  United  States. 

50.     Thesprotia  gbamixis  (Scudder),  1877a,  90.     Grass-like  Mantis. 

Pale  brown  or  brownish-yellow;  head,  pronotum  and  legs  sparsely  dotted 
with  fuscous;  antennae,  pronotum,  abdomen  and  margins  of  wings  pube- 
scent- Head  with  a  strong  triangular  tubercle  above  each  eye.  Pronotum 
finely  carinate  above,  the  carina  evanescent  in  front;  sides  minutely 
toothed  in  both  sexes.  Tegmina  and  wings  of  male  hyaline,  the  former  the 
shorter,  reaching  base  of  fourth  abdominal  segment,  the  wings  protruding 
3 — 4  mm.  beyond  their  tips.  Cerci  7-jointed,  about  4  mm.  in  length,  de- 
pressed, pubescent.  Length  of  body,  $  ,  47 — 50,  9 ,  52 — 56 ;  of  pronotum, 
i,  12.5—14,   9,  16—19;  of  tegmina,  $,  18—21  mm. 

This,  our  most  slender-bodied  mantid,  has  been  taken  by  me 
at  Sanford,  Sarasota,  Dunedin,  Lakeland,  Ft.  flyers.  Key  West 
and  LaBelle,  Fla.,  Nov.  1 — April  10.  About  Dunedin  it  occurs 
throughout  the  winter  on  wire  grass  and  other  undergrowth  in 
open  pine  woods,  and  has  been  frequently  taken  therefrom  while 
sweeping  for  beetles.  Four  males  were  taken,  Dec.  11  and  March 
22,  on  the  screen  door  of  my  residence,  and  were  perhaps  attract- 
ed by  light.  Scudder's  unique  male  type  was  from  Ft.  Reed,  Fla., 
and  the  species  has  been  recorded  from  many  different  localities 
throughout  the  State.  R.  &  H.  (1005)  state  that  it  is  often  found ' 
'in  the  pine  straw  of  the  pine  woods  which  it  so  closely  resembles 
as  to  be  invisible  when  stationary.''  They  also  mention  (1914d, 
101)  a  specimen  from  Punta  Gorda  60.5  mm.  in  length.  Scudder 
records  the  species  from  Georgia  and  R.  &  H.   (1916,  121)   give 
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six  different  localities  in  that  State  at  which  it  had  been  taken. 
Of  these  Isle  of  Hope  was  the  most  northern  and  they  state  that 
it  will  doubtless  be  found  to  occur  in  southern  South  Carolina. 
It  has  been  received  by  Davis  from  Mississippi  and  a  female  in 
the  U.  S.  National  Museum  is  labelled  New  York,  but  doubtless 
represents  an  adventive  or  accidentally  introduced  specimen. 

Subfamily  II.   EREMIAPHILINiE.  - 

In  this  subfamily  the  body  is  rather  slender,  pubescent;  head 
large,  eyes  prominent,  globose;  pronotum  short,  subquadrate,  not 
dilated  above  the  front  coxae  (Fig.  50,  b)  ;  tegmina  elongate,  mem- 
branous; legs  short,  slender;  abdomen  filiform,  flattened;  supra- 
anal  plate  very  short.  A  single  genus  and  species  represent  the 
subfamily  in  the  United  States. 

I.    Mantoida  Newm.,  1838,  178.     (Gr.,  "prophet"  +  "like.") 

In  addition  to  the  characters  of  the  subfamily  as  above  given, 
this  genus  has  the  front  of  head  vertical,  antennae  rather  stout, 
much  longer  than  body;  wings  shorter  than  tegmina,  their  axil- 
lary field  much  shorter  than  the  humeral  one;  front  tibiae  termi- 
nating in  a  stout  claw  or  spine;  middle  and  hind  legs  densely 
clothed  with  seta-like  hairs.    Our  only  species  is 

51.     Mantoida  maya  Sauss.  &  Zehnt.,  1894,  125.     Little  Yucatan  Mantis. 

Female  fulvous-testaceous.  Head  large;  eyes  very  prominent,  glo- 
bose; ocelli  small  rounded-oval;  occiput  black  with  broad  yellow  median 
stripe;  face  and  antennae  blackish-fuscous,  first  joint  of  latter  testaceous 
beneath.  Pronotum  black  with  median  vitta  and  lateral  margins  dull  yel- 
low. Tegmina  and  wings  nebulous-hyaline,  with  brownish  ferruginous 
veins,  the  costal  margins  darker;  tegminal  stigmata  vitreous.  Legs  tes- 
taceous; front  femora  stout,  angulate  within  at  base,  their  spurs  brown; 
front  tibiae  black  above  the  apex,  spines  and  apex  also  black,  seven  spines 
on  inner  side  longer  than  claw,  four  on  outer  side;  middle  and  hind  tibia; 
and  tarsi  armed  beneath  with  a  row  of  minute  spines  along  each  margin, 
their  tips  densely  spinulosely  pilose.  Abdomen  slender,  blackish-fuscous, 
beneath  and  at  apex  varied  with  testaceous  or  fuscous.  Supra-anal  plate 
strongly  developed,  transverse,  obtusely  angulate;  subgenital  plate  of  equal 
length.  Length  of  body,  $,  15.5;  of  pronotum,  2.3;  of  front  femora,  3.3; 
of  tegmina,  12.5  mm. 

This  little  mantid  was  described  from  northern  Yucatan  and 
the  first  record  for  this  country  was  that  of  Caudell  {Can.  Ent., 
1911,  156),  based  on  a  specimen  from  Florida  (probably  from 
Kissimmee)  found  in  the  collection  of  the  late  Chas.  Palm.  It  was 
labelled  "Mantispa.  sp.  Neuropt,"  as  it  bears  a  close  resemblance 
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to  the  members  of  the  Xeuroptoid  genus  Mantis  pa.  This  was  not- 
ed by  Saussure  who  states  (1871,  10)  :  "Ces  insectes  ont  les  facies 
de  Xeiiropteres,  et  Perty  les  avait  meme  classes  dans  cet  ordre." 
A  second  specimen,  which  I  saw  at  Philadelphia,  was  taken  at 
Key  West,  July  7,  1912,  by  R.  &  H..  who  state  that  it  "was  taken 
while  swiftly  running  about  on  the  ground  under  high  jungle 
brush."  There  is  no  other  record  of  its  occurrence  within  our 
bounds,  but  it  will  probably  be  found  in  small  numbers  through- 
out subtropical  Florida. 

Subfamily  III.  VATINiE. 

Elongate  slender  species,  having  the  antennae  of  male  pectinate 
or  serrate;  middle  of  head  armed  with  two  corneous  processes 
which  are  united  at  base ;  middle  and  hind  femora  and  tibiae  mul- 
ti-carinate  above.  This  subfamily  is  represented  in  the  United 
States  by  two  genera,  a  single  species  of  one  being  recorded  from 
the  eastern  portion. 

I.  Phyllovates  Kirby,  1904,  302.  (Gr.,  "leaf"  +  "prophet.") 
Head  triangular,  transverse;  antennae  of  male  serrate  or  sub- 
pectinate;  pronotum  slender,  feebly  and  gradually  dilated  in 
front,  the  broader  portion  more  or  less  rhomboidal  with  apex 
rounded:  tegmina  and  wings  fully  developed;  front  legs  slender, 
their  tarsi  rather  short  and  broad. 

( ).     Phyllovates  chloroph.«a  ( Blanchard ) ,  1836,  pi.  135.     Greenish- 
brown  Mantis. 

Female  in  great  part  green;  male  usually  brown,  with  tegmina  and 
wings  hyaline,  their  marginal  field  and  tips  green-  Frontal  processes  of 
head  3 — 3.5  mm.  in  length,  more  slender  in  male.  Pronotum  narrow, 
elongate,  carinate  and  finely  granulate  above,  the  margins  finely  serrate, 
more  finely  and  less  densely  so  in  male.  Tegmina  of  female  greenish- 
opaque  with  usually  a  fuscous  band  near  apex,  their  marginal  field  wide, 
strongly  concave  near  apex;  those  of  male  more  narrow  with  front  border 
subsinuate,  feebly  concave  at  middle;  wings  of  female  fuscous-brown, 
greenish-brown  toward  apex.  Length  of  body,  5  ,  65,  9,  67;  of  pronotum, 
5,  29,  $.31;  of  tegmina,  $ ,  AS,  $,40  mm. 

Blanchard's  type  of  this  mantis  was  from  Watertown,  X.  Y., 
and  was  probably  accidentally  introduced.  Scudder  has  recorded 
it  from  the  "Gulf  States"  and  (1896,  209)  more  definitely  from 
Louisiana.  It  is  known  from  Central  America,  occurs  through- 
out Mexico,  and  is  liable  to  be  found  anywhere  in  the  extreme 
southern  j^ortion  of  the  area  covered  by  this  paper.  It  is  therefore 
included  as  an  adventive  species  which  has  not  yet  become  a 
known  resident. 
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Family  IV.      PHASMID^. 
The  Walking-Sticks. 

This  family  of  non-saltatorial  Orthoptera  comprises  the  in- 
sects commonly  known  as  walking-sticks.  The  North  American 
species  have  the  body  elongate,  very  slender,  subcylindrical ;  head 
free,  nearly  horizontal,  usually  subquadrate ;  antennae  long,  rather 
stout;  eyes  small,  ocelli  often  absent;  pronotum  very  short;  ab- 
domen elongate,  composed  of  ten  segments,  the  basal  one  usually 
closely  united  with  the  metathorax,  often  invisible ;  tegmina  and 
wings  absent  (except  in  the  genus  Aplopus),  the  location  of  the 
wings  generally  indicated  by  a  stationary  wing-like  pad,  bearing 
a  gland;  legs  very  long  and  slender,  of  nearly  equal  size;  tarsi, 
in  our  eastern  genera,  5-jointed,  terminated  by  two  claws  between 
which  is  a  large  pad  (arolium)  ;  ovipositor  concealed  by  the  sub- 
genital  plate;  cerci  not  jointed. 

Our  species  of  PhasmidfE  are  remarkable  for  their  resemblance 
to  twigs  of  different  plants,  while  some  of  the  tropical  species  are 
so  modified  as  to  resemble  leaves,  frequently  bearing  so  close  a  re- 
semblance to  the  foliage  as  to  deceive  a  keen  observer.  Their 
movements  are,  in  general,  very  slow,  though  the  males  can  run 
with  some  rapidity-  when  in  pursuit  of  the  opposite  sex.  They 
feed  during  their  entire  lives  upon  leaves,  being  especially  fond 
of  those  of  oak  and  wild  cherry.  The  eggs  are  dropped  loosely 
and  singly  upon  the  ground  by  the  mother,  where  they  remain 
through  the  winter,  thus  tiding  the  insect  over  the  cold  season. 
The  outer  case  or  shell  of  the  egg  is  hard  and  often  sculptured, 
and  those  of  our  common  species  resemble  seeds  or  small  beans. 
The  young,  when  hatched,  trust  to  chance  and  their  peculiar  shape 
to  escape  those  higher  animal  forms  which  are  ever  ready  to  prey 
upon  every  moving  object  which  promises  them  a  bit  of  susten- 
ance. The  largest  living  insects  are  walking-sticks,  found  in 
Borneo  and  other  East  India  Islands,  two  of  the  wingless  forms 
having  the  body  33  cm.  or  13  inches  in  length. 

That  the  Phasmidae  have  the  power  of  reproducing  their  lost 
or  broken  legs  has  been  shown  by  Scudder.  Such  restored  limbs 
are  much  smaller  and  have  but  three  or  four  tarsal  joints,^^  the 
usual  fourth  joint  being  absent.  If  the  leg  is  removed  in  front  of 
the  trochanto-femornl  joint  it  is  never  reproduced. 

The  family  is,  in  the  main,  a  tropical  one,  and  is  feebly  rep- 


»^Proc.  Bost.  Soc.  Nat.  Hist.,  XII,   1868,  138. 


SUBFAMILY    I. BACUXCULIN..E.  131 

resented  in  the  United  States,  where  but  five  of  the  16  recognized 
subfamilies  are  known  to  occur.  Three  of  these  subfamilies  are 
represented  in  the  Eastern  United  States  by  six  genera  and  eleven 
species.  The  following  literature  treats  especially  of  the  North 
•  American  representatives  of  the  family:  Riley,  1879;  Scudder, 
1895,  1901;  Caudell,  1903a,  1913,  1918;  Brunner,  1907;  Severin, 
1911,  1911a,  1913;  R.  &  H.,  1916;  Somes,  1916. 

KEY   TO   EASTEBX   SUBFAMILIES   OF   PHASMID.E. 

a.     Mesothorax  four  or  more  times  as  long  as  prothorax;  hind  and  middle 

tibiae  not  deeply  emarginate  beneath  at  apex. 

b.     Tegmina  and  wings  absent;  median  segment  not  or  barely  longer 

than  broad;  head  unarmed  above.  I.     Bacuxculix.e,  p.  131. 

bb.     Adults  with  short  tegmina  and  wings;    median  segment  longer 

than  broad;  head  armed  above  with  two  short  horns. 

II.     Phibalosomix^,  p.  143. 

aa.     Mesothorax  never  more  than  three  times  as  long  as  prothorax;  hind 

and  middle  tibiae  broadly  and  deeply  emarginate  beneath  at  apex, 

thus  forming  a  cavity  to  receive  the  base  of  the  tarsi  when  bent  upon 

them.  III.     AxisoMOBPHix^,  p.  144. 

Subfamily  I.  BACUNCULIN.ffi;. 

This  subfamily  comprises  the  longest  and  most  slender  of  our 
North  American  walking-sticks.  They  have  the  mesothorax  usu- 
ally five  or  more  times  as  long  as  prothorax;  antennae  in  our 
eastern  genera  more  than  twice  as  long  as  the  front  femora ;  tibiae 
without  a  sunken  areola  beneath  the  apex;  tarsi  five-jointed. 
Seven  of  the  United  States  genera  belong  to  this  subfamily.  Of 
these  representatives  of  four  have  been  recorded  from  the  area 
covered  by  this  work. 

KEY   TO   EASTERN   GEXERA    OF   BACUNCrLIX.E. 

a.     Head   subquadrate  or  subcylindrical,   usually   distinctly   longer  than 
broad,  attached  obliquely  or  horizontally;    small  or  medium  sized 
species,  rarely  over  95  mm.  in  length;  hind  femora  without  a  row  of 
spines  beneath;  cerci  of  male  not  spatulate. 
b.     Hind  femora  of  both  sexes  armed  beneath  with  a  subapical  spine, 
prominent  in  male,  smaller  in  female;   middle  femora  of  male 
usually  distinctly  thicker  than  the  hind  ones;    head  subquad- 
rate, but  slightly  longer  than  broad.  I.     Diapheromera. 
6b.     Hind  femora  unarmed  beneath;  middle  femora  of  male  not  or  but 
slightly  thicker  than  the  hind  ones, 
c.     Middle  femora  armed  beneath  with  a  distinct  subapical  spine; 
head  subcylindrical,  twice  or  more  as  long  as  broad. 

II.     Manomeea. 
cc.    Middle  femora  not  spined  beneath.  III.     Heteeoxemia. 
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Head  short,  ovate,  scarcely  longer  than  broad,  attached  subvertically; 
very  large  species,  length  115  or  more  mm.;  hind  femora,  at  least  in 
female,  with  a  median  row  of  strong  spines  beneath;  cerei  of  male 
broadly  spatulate.  IV.     Megaphasma. 


I.    DiAPHEROMERA  Gray,  1835,  18.     (Gr.,  "unequal"  +  "thigh."") 

Body   long,   slender,   subcylindrical ;   head   smooth,   obliquely 
attached  to  thorax;  antenna?  inserted  in  front  of  eyes;  pronotum 

about  as  long  as  head,  less  than 
one-fourth  the  length  of  mesono- 
turn,  the  latter  longer  than  any 
other  segment;  metanotum  about 
three-fourths  the  length  of  mesono- 
tum ;  basal  segment  of  abdomen  ob- 
long, in  male  twice  as  long  as  broad. 
Legs  very  long  and  slender,  middle 
femora  of  male  much  swollen, 
of^'p\ai^mid^,^thlrnf  rliadve'ieTgtS  armed,  like  those  of  hiud  pair  on 
°L^T&aTa"ka;;"^ai;,°l''fr^a^:  «nder  sidc  near  apex,  with  an  acute 
maie!^rf,^feS.'\A£'''Hart.)*^^"'^'  ^P^^^^    "^ost    promiucut    iu    male. 

Oerci  of  male  long,  terete  and  in- 
curved ;  those  of  female  short,  straight.  The  species  of  this  genus 
are  widely  distributed  over  the  United  States  east  of  the  Rocky 
Mountains,  three  of  the  seven  recognized  having  been  recorded 
from  east  of  the  Mississippi. 


KEY  TO   EASTEBX   SPECIES  OF   DIAPHEROMERA. 

Seventh  segment  of  abdomen  distinctly  longer  than  eighth  in   both 

sexes   (Fig.  54,  a) ;  base  and  apex  of  ninth  abdominal  segment  of 

male  subequal  in  width;    meso-  and  mentanotum  without  median 

black  dorsal  stripe. 

b.     Cerci  of  male  with  a  blunt  basal  tooth  or  tubercle;  cerci  of  female 

about  half  as  long  as  the  last  dorsal  segment  (Fig.  54,  b.) 

52.      FEMORATA. 

bb.  Cerci  of  male  with  an  acute  and  slender  basal  tooth;  cerci  of  fe- 
male more  slender,  almost  or  quite  as  long  as  the  last  dorsal 
segment   (Fig.  54,  d.)  53.     veliei. 

Seventh  and  eighth  segments  of  abdomen  subequal  in  length;  apex  of 
ninth  abdominal  segment  of  male  inflated,  nearly  half  as  broa.l 
again  as  base;  cerci  of  male  without  a  basal  tooth  or  tubercle;  meso- 
and  metanotum  with  a  broad  blackish  dorsal  stripe. 

54.      CAROLINA. 
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52.     DiAPHEBOMEBA  FEMOBATA  (Say),  1824a,  297.     Common  Walking-Stick. 

Color  variable,  being  either  gray,  brown  or  greenish-brown;   body  of 

male  usually  greenish-brown,  sometimes 
almost  wholly  green;  head  yellowish  with 
three   vague   lengthwise    fuscous    stripes; 

\\  /  front  legs  and  tibiae  of  the  others  usually 

\  /  /^      green;    middle  femora  often  banded  with 

\  \  (  dark  gray;    female    duller,   usually   gray- 

ish-brown, often  with  paler  specks  and 
mottlings  on  head  and  back.  Head 
smooth  in  both  sexes,  subquadrate;  eyes 
round,  more  prominent  in  male;  antennae 
very  slender,  about  as  long  as  body.  Ab- 
domen smooth,  basal  segment  about  twice 
as  long  as  broad  in  female,  three  times 
as  long  as  broad  in  male,  seventh  seg- 
ment in  male  three  times  as  long  as 
eighth.  Cerci  of  male  cylindrical,  oval  at 
apex,  clothed  with  short  stiff  hairs, 
strongly  curved  inward  and  usually  cross- 
ing near  middle;  of  female,  straight 
stout,  rather  blunt,  pubescent.  The  malft 
is  easily  distinguished  by  the  shorter  and 
more  slender  body,  longer  legs  and  an- 
tennae, narrower  and  less  dilated  front 
femora,  swollen  middle  femora  and  by  the 
greater  stoutness  of  the  subapical  spines 
beneath  the  middle  and  hind  femora. 
Length  of  body,  3,  C8— 84,  $,  70—101;  ot 
antennae,  ^  ,  58 — 65,  $ ,  45 — 57 ;  of  meso- 
thorax,  5,  17—18,  9,  16—20;  of  metatho- 
rax,  5,  15 — 16,  $,  13.5—18;  of  hind  fe- 
mora, $,  19.5 — 21,  9,  15 — 19  mm. 
(Fig.  55.) 


Fig.    55.      Diapheromera   femorata 
(Say.)     Male. 


This  walking-stick  is  quite  a  common  insect  throughout  In- 
diana, though  the  average  observer  will  probably  see  but  one  or 
two  of  them  a  year.  They  reach  maturity  in  August,  and  may 
then  often  be  found  upon  the  leaves  of  oak  or  wild  cherry,  espe- 
cially on  isolated  trees  along  fence  rows.  One  of  my  students  at 
Terre  Haute  once  brought  in  on  October  15,  a  hundred  or  more 
which  he  had  gotten  from  a  wild  cherry-  tree  on  whose  leaves  they 
had  been  feeding.  It  moves  very  slowly  and  has  a  habit  of  re- 
maining motionless  and  apparently  dead  for  a  considerable  length 
of  time.  On  such  occasions  it  usually  stretches  itself  out  from  a 
twig  with  its  front  legs  and  antennae  extended,  and  can  then 


134  FAMILY   IV. — PHASMID^. THE   WALKING-STICKS. 

scarcely  be  distinguished  from  a  prolongation  or  branch  of  the 
twig.  Many  people  who  see  them  thus  for  the  first  time  and  after- 
wards watch  them  moving  slowly  away,  can  scarcely  be  persuaded 
that  they  are  not  real  twigs,  gifted  in  some  mysterious  manner 
with  life  and  motion.  On  September  18,  1918,  they  were  found  in 
numbers  in  a  grove  of  the  black  locust  in  Putnam  Count}",  40  or 
more  specimens  being  secured  in  a  few  minutes.  They  were  usu- 
ally found  mating  on  the  boles  of  the  locust  and  when  approached 
and  touched  would  drop  to  the  ground  and  there  remain  mo- 
tionless. 

D.  femorata  is  the  most  common  and  widely  distributed  Phas- 
mid  in  the  United  States,  ranging  from  Maine  to  the  Rocky  Moun- 
tains, north  to  central  Ontario  and  Selkirk,  Manitoba,  and  south 
and  southwest  at  least  to  northern  Florida,  northern  Texas  and 
the  Organ  Mountains,  New  Mexico.  In  Florida  it  has  been  re- 
corded from  Monticello  by  Davis  (1915)  and  several  specimens 
labelled  "Gainesville,  Aug.  15"  are  in  the  collection  of  the  Florida 
Experiment  Station.  R.  &  H.  (1916,  124)  record  it  from  Virginia, 
North  and  South  Carolina,  and  from  numerous  stations  in  Geor- 
gia, and  state  that  a  male  from  Albany,  Ga.,  is  84.5  mm.  in  length, 
and  that  the  material  from  the  four  states  mentioned  "was  all 
taken  in  the  undergrowth  of  pine  and  oak  woods."  A  female  at 
hand  from  near  Mobile,  Ala.,  101  mm.  in  length,  has  one  of  the 
hind  legs  aborted,  the  length  of  the  femur  being  but  19  and  of  the 
tibia  11  mm.  as  against  24  and  27  mm.  for  the  same  segments  of 
the  opposite  leg.  The  basal  joint  of  the  tarsus  is  less  than  one- 
third  that  of  the  corresponding  normal  one  and  only  two  addi- 
tional joints  are  present. 

This  is  the  only  North  American  walking-stick  abundant 
enough  to  be  of  economic  importance.  In  feeding  they  eat  the 
edges  of  a  leaf,  preferably  those  of  an  oak  or  wild  cherry,  usually 
straddling  it  with  their  legs,  and  in  an  hour  will  devour  a  piece 
an  inch  long  by  a  third  of  an  inch  wide.  Riley  (1879)  records 
that  on  occasions  they  are  so  numerous  as  to  do  much  damage  to 
oak,  hickory,  locust  and  other  trees.  In  Yates  Co.,  New  York,  he 
once  found  them  very  abundant  in  a  woodland  of  50  acres,  which 
they  had  attacked  in  numbers  two  and  four  years  previously.  He 
states  that : 

"By  the  middle  of  August  the  bulk  of  the  pests  were  going  through 
their  last  moult,  and  by  the  end  of  autumn  they  had  stripped  most  of  the 
trees,  showing,  however,  a  decided  preference  for  the  black,  red  and  rock- 
chestnut  caks,  over  the  white  oaks  and  hickories,  which  they  affect  but 
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little  until  after  the  first  mentioned  trees  are  stripped.  The  underbrush 
was  also  effectually  cleaned  of  its  foliage,  and  the  insects  hung  from  and 
clung  to  the  bare  twigs  and  branches  in  great  clusters.  They  settled  to 
roost  on  the  witch-hazel,  but  did  not  defoliate  it  until  the  other  trees  men- 
tioned were  pretty  bare.  Sumach  and  thorn  were  also  little  affected,  while 
peach  and  apple  in  an  adjoining  orchard  were  untouched.  Whenever  they 
had  entirely  stripped  the  trees  and  shrubs  they  moved  in  bodies  to  fresh 
pastures,  crowding  upon  one  another  and  covering  the  ground,  the  fence 
rails,  and  everything  about  them  so  that  it  was  impossible  for  a  person  to 
enter  the  woods  without  being  covered  by  them.  The  timber  affected 
could  be  recognized  by  its  seared  and  leafless  appearance  from  a  great 
distance,  and  upon  entering  the  woods  the  ear  was  greeted  by  a  peculiar 
seething  noise,  resulting  from  the  motion  of  the  innumerable  jaws  at  work 
on  the  leaves.  Their  depredations  first  began  to  attract  attention  soon 
after  wheat  harvest,  and  were  most  noticeable  in  September.  The  injury 
to  the  trees  done  in  1874  and  1876  was  manifest  in  the  death  of  most  of 
the  black  oaks,  and,  according  to  the  owner's  observations,  trees  die  in 
three  years  after  the  first  attack." 

The  eggs,  of  which  each  female  lays  about  100,  are  a  little  less  than 
3  mm.  in  length,  long  oval  in  shape  and  of  a  polished  black  color  with  a 
whitish  stripe  on  one  side.  They  resemble  a  small,  plump  bean  or  seed 
of  other  leguminous  plant.  They  are  simply  dropped  loosely  upon  the 
ground  from  whatever  height  the  female  may  happen  to  be,  and  says  Ri- 
ley: "During  the  latter  part  of  autumn  where  the  insects  are  common,  one 
hears  a  constant  pattering,  not  unlike  drops  of  rain,  which  results,  from 
the  abundant  dropping  of  these  eggs,  which  in  places  are  so  thick  among 
and  under  the  dead  leaves  that  they  may  be  scraped  up  in  great  quanti- 
ties. The  eggs  remain  upon  the  ground  all  through  the  winter  and  hatch 
for  the  most  part  during  the  month  of  May.  Some  of  them,  however,  con- 
tinue hatching  much  later,  so  that  all  through  the  summer  and  even  into 
the  fall,  young  individuals  may  be  found.  When  first  hatched  the  young 
measure  4.5  mm.  and  with  their  feelers  and  legs  outstretched,  near  dou- 
ble that  length.  They  are  invariably,  during  early  life,  of  a  pale  yellow- 
ish-green color.  The  insect  changes  very  little  in  appearance  from  birth 
to  maturity  except  so  far  as  color  is  concerned,  and  moults  but  twice. 
Growth  is  rapid,  averaging,  under  favorable  circumstances,  about  six 
weeks  from  birth  to  adult.  With  age  the  green  color  gives  way  to  various 
shades  of  gray  and  brown-  In  this  way  we  find  great  correspondence 
with  its  surroundings.  While  the  vegetation  is  green,  the  walking-sticks 
are  green  also;  when  the  foliage  turns  in  autumn,  they  change  color  cor- 
respondingly, and  when  the  foliage  is  stripped  they  so  closelj'  resemble, 
both  in  appearance  and  color,  the  twigs  upon  which  they  rest — the  habit 
of  stretching  out  the  front  legs  and  feelers  greatly  enhancing  the  resem- 
blance— that  when  they  are  few  in  number  it  is  difficult  to  recognize  them. 
A  few  green  specimens,  more  particularly  of  the  males,  may  always  be 
found,  even  among  the  mature  individuals." 

It  will  be  noted  that  Rilev,  in  the  above  account,  which  was 
the  first  one  attempting  to  give  in  detail  the  life  history  of  D. 
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femorata,  states  that  the  young  "moult  but  twice."  Our  knowl- 
edge of  the  life  history  of  other  Orthoptera  would  tend  to  show 
that  this  was  an  error  and  Severin  has  proven  it  to  be  so  by  rear- 
ing 100  examples  of  the  species  under  conditions  as  normal  as 
possible.  He  states  (1911)  that  "23  per  cent,  moulted  four  times, 
76  per  cent,  five  times  and  only  one  per  cent,  six  times."  He  adds 
that  since  the  insect  usually  eats  parts,  or  all  of  its  cast-off  skin 
it  is  possible  that  Riley  overlooked  some  of  the  moults  on  this 
account.  He  also  states  that  those  specimens  "which  moulted 
four  times  reached  sexual  maturity  on  an  average  in  50  days, 
while  those  which  moulted  five  times  required  57.5  days,  on  an 
average  before  beginning  the  egg-laying  period.  *  *  *  The 
eggs,  after  passing  out  of  the  vaginal  orifice,  may  be  retained  for 
a  number  of  hours  within  the  peculiar  'external  uterus'  formed  by 
the  ovipositor." 

The  thick-thighed  walking-stick  appears  to  be  abundant  in  any 
certain  locality  only  every  other  year.  This  is  in  part  due  to  an 
increase  of  the  insect's  natural  enemies  on  those  years  in  which 
they  are  most  abundant.  These  enemies  are  several  species  of 
true  bugs  (Heteroptera),  crows  and  other  birds.  The  main  reason 
for  the  greater  number  of  walking-sticks  in  alternate  j^ears  is, 
however,  thought  to  be  due  to  the  fact  that  the  larger  proportion 
of  the  eggs,  especially  those  laid  late  in  the  autumn,  take  two  years 
in  hatching.  If  at  any  time  the  insect  threatens  to  become  in- 
jurious in  woodlands,  it  can  be  held  in  check  by  burning  the 
leaves  on  the  ground  in  the  winter  season,  thus  destroying  the 
hibernating  eggs. 

53.     DiAPHEROMERA  VELiEi  Walsh,  1864,  410.     Prairie  Walking-stick. 

Form,  size  and  color  much  as  in  D.  femorata,  the  middle  femora  of 
male  not  usually  banded  with  gray  as  in  that  species.  Head  slightly  more 
elongate.  Male  with  seventh  abdominal  segment  no  longer  than  ninth,  in 
femorata  one-third  longer;  eighth  segment  two-thirds  as  long  as  seventh; 
cerci  with  a  very  slender,  sharp  curved  spine  on  inner  side  near  base,  in- 
stead of  a  blunt  tubercle  as  in  femorata.  Female  with  emargination  at 
apex  of  ninth  abdominal  segment  deep,  broadly  rounded,  in  femorata  more 
shallow,  triangular,  wiith  apex  acute;  subapical  spine  beneath  the  middle 
and  hind  femora  often  very  small.  Length  of  body,  $,  61,  9,  74;  of 
mesonotum,  ^,14,  $,  16;  of  metanotum,  $  and  9,  12;  of  hind  femora,  $ 
and    9 ,  18  mm. 

Walsh's  male  type  of  this  walking-stick  was  from  Nebraska, 
and  one  of  his  female  cotypes  from  Illinois.  Its  main  distribution 
is  west  and  southwest  of  the  Mississippi,  extending  from  Staples 
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and  Pipestone,  Minn.,  to  Colorado,  Texas  and  Mexico.  East  of 
that  river  it  has  been  recorded  from  Xew  York,  New  Jersey,  Mary- 
land, Virginia,  Georgia  and  Illinois,  but  Caudell  has  shown  (1918) 
that  the  majority  of  these  records  are  probably  based  on  individ- 
uals of  his  Manomcra  hlatchleyi.  a  species  very  closely  resembling 
D.  Lcliei.  The  eastern  limits  of  the  range  of  veliei  cannot,  there- 
fore, be  given  with  certainty,  but  it  has  been  taken  by  Somes  at 
Memphis  in  the  northeastern  corner  of  Missouri  and  at  Elmira  in 
eastern  Iowa,  and  therefore  very  probably  occurs  in  Illinois  and 
other  states  bordering  the  Mississippi.  Somes  (1916)  states  that 
veliei  "averages  smaller  than  femorata,  especially  in  the  males, 
and  these  also  tend  to  brighter  coloration,  being  often  quite  dis- 
tinctly marked  with  two  light  colored  lateral  stripes,  the  pleura 
being  light  colored  in  life,  though  after  drying  the  color  is  less  dis- 
tinct. It  frequents  tall  grasses  and  low  brush  rather  than  trees 
and  tall  shrubs,  being  often  found  on  such  plants  as  Andropogon 
scoparius  Mx.,  Lespedeza  capitnta  Mx.  and  Salke  kumilis  Marsh." 

54.     DiAPHEBOMERA  CABOLiNA  ScuddeF,  1901,  188.     Carolina  Walking-stick. 

"Stouter  than  D.  femorata,  testaceo-castaneous,  glistening;  thorax 
with  a  rather  broad  median  bronze-fuscous  stripe,  not  reaching  the  median 
segment,  and  interrupted  at  posterior  end  of  mesonotum;  fore  legs  green- 
ish, antennae  testaceous;  thorax  with  excessively  fine  transverse  striation. 
Mesothorax  and  metathorax  (including  median  segment)  of  similar  length. 
Seventh  and  eighth  abdominal  segments  of  subequal  length,  each  faintly 
enlarging  from  base,  the  ninth  a  little  shorter,  apically  inflated  and  sub- 
globose,  nearly  half  as  broad  again  at  apex  as  at  base,  the  cerci  much  as  in 
D.  femorata,  but  stouter,  more  compressed  and  without  basal  tooth. 
Length  of  body,  $,  G7;  head,  3;  mesothorax,  13.5;  fore  femora,  20.5;  hind 
femora,  19.5  mm."     (Scudder.) 

The  above  is  the  original  description  of  the  unique  male  type 
of  this  well  marked  Phasmid  which  was  collected  in  North  Caro- 
lina by  Morrison.  An  examination  of  it  at  Cambridge  shows  that 
it  has  the  cerci  rather  strongly  incurved  and  flattened,  being  fully 
twice  as  thick  vertically  as  horizontally,  with  the  apical  half  sub- 
spatulate  within;  ninth  segment  of  abdomen  globose,  scarcely 
longer  than  wide;  seventh  and  eighth  segments  subequal,  each 
slightly  broader  than  long  and  a  little  shorter  than  the  ninth. 
The  only  specimen  known,  other  than  the  type,  is  a  male  taken  by 
Mrs.  A.  T.  Slosson  at  Lake  Toxaway,  X.  C,  and  now  in  the  Davis 
collection.  It  agrees  fully  with  Scudder's  description  as  emended 
above  and  there  can  be  no  doubt  of  its  s|)ecific  standing.  The 
shining  dark  dorsal  stripe,  narrow  on  pronotum  and  much  wider 
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on  meso-  and  metanotum,  is  a  striking  character.  The  sides  of  the 
seventh  and  eighth  abdominal  segments  also  bear  a  curved  black 
stripe,  and  the  subapical  spines  of  under  surface  of  middle  and 
hind  femora  are  shining  black. 


II.    Manomera  Rehn  &  Hebard,  1907,  283.     (Gr.,  "thin"  + 

"thighs.") 

Very  closely  allied  to  Diapheromera.  Head  more  slender, 
smooth,  swollen  in  front,  twice  or  more  as  long  as  broad,  attached 
horizontally  to  the  thorax;  antennae  about  two  and  a  half  times 
as  long  as  the  front  femora ;  middle  femora  armed  beneath  with  a 
slender  subapical  spine,  hind  femora  unarmed;  cerci  of  male 
stout,  cylindrical,  pubescent,  decurved  and  incurved,  sometimes 
crossing  near  middle  and  armed  on  the  inner  side  at  base  with  a 
spine  or  tubercle  (Fig.  54,  c)  ;  cerci  of  female  slender,  lanceolate, 
about  as  long  as  the  ninth  abdominal  segment  (Fig.  54,  d.). 

This  genus  is  characterized  very  briefly 
by  its  authors  thus:  "From  Diapheromera, 
Manomera  can  be  separated  in  the  male  by 
the  slender  head,  absence  of  caudal  femoral 
spines,  uninflated  median  femora  and  more 
elongate  abdominal  appendages."  Now  the 
middle  femora  of  the  male  of  M.  hlatchleyi 
are  distinctly  inflated,  and  the  cerci  of  the 
male  of  no  species  of  Manomera  are  more 
elongate  than  those  of  D.  femorata,  while 
the  long  female  cerci  are  paralleled  in  that 
sex  of  D.  r>eliei.  This  leaves  only  the  more 
slender  head  and  the  absence  of  spines  on 
hind  femora  as  the  valid  characters  separat- 
ing the  two  genera.  Since  these  femoral 
spines  are  often  absent  in  the  females  of  Dia- 
pheromera it  will  be  readilj'^  seen  that  Manomera  has  a  very  pre- 
carious standing.  The  si)ecies  at  present  ascribed  to  the  genus 
may  be  separated  as  follows: 


Fig, 
tions 


of 


Apical    por- 
abdomen      of 


males  of  Manomera 
M.  tenuescens ;  b.  M 
hrachypyga.  V  3-  (Aft- 
er   R.    &    H.) 


KEY   TO  THE   SPECIES   OF  THE   GENUS   MANOMERA. 

Middle  femora  of  male  not  or  scarcely  thicker  than  the  hind  ones; 

head  slender,  more  than  twice  as  long  as  broad. 
h.     Seventh,  eighth  and  ninth  abdominal  segments  of  male  together 
one-half  longer  than  sixth;  ninth  segment  cylindrical,  distinctly 
longer  than  wide,  male,  longer  than  prothorax,  female;  cerci  of 
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male  with  a  slender  sharp  tooth  at  base.     (Fig.  56,  o.) 

55.      TEXUESCENS. 

bb.  Seventh,  eighth  and  ninth  abdominal  segments  of  male  together 
no  longer  than  the  sixth;  ninth  segment  but  slightly  longer 
than  wide,  enlarged  at  apex,  male,  equal  in  length  to  prothorax^ 
female;  cerci  of  male  with  a  swollen,  blunt,  oblique  basal  tooth. 

(Fig.    56,    ft.)  56*      BRACHYPYGA. 

CM.  Middle  femora  of  male  distinctly  thicker  than  the  hind  ones;  head 
shorter,  stouter,  about  twice  as  long  as  broad;  cerci  with  a  blunt 
tooth  at  base.  (Fig.  54,  c.)  57.     blatchleyi. 

55.     Manomeba  texxjescexs  (Scudder),  1900,  95.     Slender-bodied  Walking- 
stick. 

Male  very  slender,  elongate;  female  much  stouter  and  longer.  Male 
brown,  female  green  above,  both  brownish-yellow  beneath;  sides  of  male 
usually  with  a  fuscous  stripe,  bordered  below  with  yellow,  the  legs  in  part 
greenish.  Head  slender,  one-third  longer  than  pronotum.  Male  with 
seventh  and  ninth  abdominal  segments  subequal  in  length,  each  slightly 
longer  than  the  eighth  and  about  one-half  as  long  as  sixth;  subgenital 
operculum  slender,  strongly  spatulate,  reaching  the  tip  of  the  eighth  seg- 
ment. Female  with  ninth  segment  slightly  longer  than  seventh,  its  apex 
truncate;  cerci  very  slender,  strongly  tapering,  as  long  as  the  ninth  seg- 
ment, their  margins  minutely  serrate-  Length  of  body.  $  ,  63 — 67,  9 ,  85 — 
110;  of  head,  $,  3.2—3.5,  9,  3.5—5.5;  of  mesothorax,  S  >  16 — 17,  9,  19—24; 
of  metathorax,  ^,  12 — 13,  9,  14.5 — 19.5;  of  hind  femora,  $,  18—20,  9, 
24—26  mm. 

A  Southern  species  whose  known  range  is  from  Selma  and 
Winter  Park,  North  Carolina  to  Southern  Florida.  Numerous 
nymphs  have  been  taken  about  Dunedin  in  February  and  March. 
They  are  pale  grass-green  and  were  swept  from  hucklel)erry  and 
other  low  shrubs  in  open  pine  woods.  Scudder's  types  were  from 
Cedar  Keys  and  Capron,  Fla.,  and  it  has  been  recorded  from 
numerous  localities  from  Jacksonville  and  Live  Oak  in  the  north, 
to  Homestead  and  Punta  Gorda  in  the  south.  Adults  are  found 
from  A])ril  to  November  on  wire  grass,  saw  palmetto  and  other 
undergrowth  in  open  i)ine  woods,  rarely  on  vegetation  in  low, 
damp  places.  Jfonomcra  ortJiostjjlus  Caudell  (1913,  612)  has 
been  shown  by  R.  &  H.  (1916,  125)  to  be  a  synonym  of  J/,  tenue- 
scens,  having  been  based  on  a  male  in  the  instar  preceding  ma- 
turity, the  cerci  of  the  male  in  the  nymph  stages  being  straight, 
pilose  and  delicate  in  structure. 

50.     Maxomera    brachypyga   Rehn    &   Hebard,    1914c,    384.     Short-rumped 
Walking-stick. 

kVery  similar  to  M.  tenuescens  agreeing  in  general  form,  color  and 
structure,  but  differing  in  the  much   shorter  seventh,  eighth   and   ninth 
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abdominal  segments  and  the  form  of  the  apex  of  the  male  abdomen,  as 
described  in  the  key  and  shown  in  Fig.  5G.  The  female  differs  from  that 
sex  of  tenuescens  in  having  the  sixth  dorsal  segment  considerably  longer 
than  the  seventh  and  eighth,  the  ninth  segment  equal  in  length  to  thorax 
and  the  subgenital  plate  rounded  or  subtruncate,  with  caudal  margin  very 
little  produced.  Length  of  body,  $,  69.6 — 88.5,  5,  92.6;  of  mesothorax, 
S,  15.8—21.4,  2,  21;  of  hind  femora,  $,  20—25.3,  $,  23.8  mm. 

Originally  described  from  Homestead  and  Detroit,  Florida, 
July  10 — 12;  San  Pablo,  Aug.  13,  and  Miami  (female  and  11 
nymphs),  March  28.  Since  recorded  from  Marco,  LaBelle,  La 
Grange  and  Charlotte  Harbor,  Fla.  Like  if.  tenuescens,  it  occurs 
mainly  on  the  undergrowth  of  pine  woods.  Davis  (1914)  states 
that  at  La  Grange,  Sept.  9 — 12,  with  the  aid  of  a  lantern  he  found 
both  M.  tenuescens  and  hrachypyga  at  night,  when  they  were 
active  and  walking  about  on  the  low  vegetation  in  the  pine  woods. 

57.     Manomera  blatchleyi    (Caudell),   1905c,   212.     Blatchley's   Walking- 
stick. 

Form  shorter  and  proportionally  slightly  stouter  than  in  tenuescens. 
Color  the  same  as  that  of  D.  veliei  the  males  usually  somewhat  darker 
than  those  of  that  species  and  with  a  pale  lateral  stripe  extending  back 
to  hind  femora.  Head  subcylindrical,  feebly  enlarged  in  front.  Pronotum 
narrower  and  but  slightly  shorter  than  head.  Length  of  mesonotum  four- 
fifths  that  of  metanotum  and  median  segment  combined.  Seventh  and 
eighth  abdominal  segments  of  male  subequal  in  length,  each  slightly 
shorter  than  ninth,  the  latter  in  female  feebly  and  broadly  emarginate. 
the  supra-anal  plate  small,  triangular,  carinate  above.  Cerci  of  male 
cylindrical,  scarcely  at  all  tapering,  decurved  and  incurved  as  in  D.  fento- 
rata,  the  subbasal  tooth  on  the  inner  margin  very  short,  blunt;  cerci  of 
female  slender,  straight,  tapering,  as  long  as  the  ninth  segment  (Fig. 
54,  d.)  Legs  stouter  proportionally  than  those  of  tenuescens;  middle  fe- 
mora of  male  very  finely  serrate  beneath  and  armed  near  apex  with  a 
stout,  blunt,  nearly  horizontal  spine;  those  of  female  slender,  the  spine 
short,  straight.  Length  of  body,  ^ ,  58,  $,  67;  of  head,  $,3,  9,4;  of 
mesonotum,  $ ,  IZ,  $,  15 — 16;  of  metanotum,  $  and  $,  12;  of  hind  fe- 
mora, 5,  20,  2,  18 — 20;  of  cerci,  $,  3.7  mm. 

The  types  of  this  walking-stick  in  the  U.  S.  National  Museum 
were  taken  by  me  near  Bass  Lake,  Starke  Co.,  Ind.,  Aug.  20,  1902, 
and  no  additional  specimens  have  since  been  personally  collected. 
It  doubtless  occurs,  however,  throughout  the  northern  half.  ])er- 
haps  over  the  entire  State.  A  female  is  at  hand  from  Cedar  Point, 
Ohio,  and  Kostir  (1914,  371)  states  that  numerous  females  but  no 
males  were  taken  at  that  place.  Hart  (1907,  259),  recorded  it  as 
occurring  on  rank  prairie  vegetation  throughout  Illinois,  and  also 
from  Geneva,  Wis.    Gerhard  has  sent  me  a  male  and  two  females 
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taken  at  Argo,  111.,  July  27,  and  has  collected  others  at  Palos 
Park  and  Fourth  Lake,  111.  Somes  (1916)  records  J/,  ilatchleyi 
from  Iowa  and  Missouri,  the  sexes  occurring  in  about  equal  num- 
bers.   Elsewhere  the  males  seem  to  have  been  very  scarce. 

As  noted  above  under  D.  reliei.  many  if  not  all  the  eastern  rec- 
ords of  that  species  probably  refer  to  J/,  hlatchleyi.  the  females 
especially  of  the  two  forms  being  very  difficult  of  separation. 
Davis  (Ms.)  states  that  he  now  considers  the  species  occurring 
about  New  York  City,  and  formerly  thought  to  be  D.  veliei,  as  M. 
blatchlei/i.  but  that  no  males  have  as  yet  been  taken  on  either 
Long  or  Stateu  Islands,  although  the  females  are  fairly  common 
on  golden-rod.  asters  and  associated  plants.  Morse  (1019,  16)  re- 
cords an  adult  female  a')d  nynqh  of  hlatchleyi  from  Greenwich, 
Conn.  The  known  range  of  hlatchleyi  therefore  extends  from  Kan- 
sas and  Oklahoma  to  Virginia  and  Connecticut. 

Under  the  generic  heading  I  have  referred  to  the  close  relation- 
ship between  the  genera  Diapheromera  and  Manomera.  The  spe- 
cies hlatchleyi  seems  to  be  a  sort  of  connecting  link  between  the 
two.  The  rather  short  head  and  thick  middle  thighs  of  male  would 
refer  it  to  the  former  and  the  unarmed  hind  femora  to  the  latter 
genus. 

III.  Heteroxemia  Gray,  1835,  13.   (Gr.,  "different"  -f  "race.") 

Head  of  male  unarmed,  of  female  with  two  longitudinal  ridges 
between  the  eyes;  first  abdominal  segment  longer  than  wide;  hind 
femora  of  female  sube(]ual  in  length  to  that  of  the  four  basal  ab- 
dominal segments  combined,  of  male  much  longer  than  those  seg- 
ments; all  the  femora  unarmed;  cerci  of  male  of  similar  shape 
and  proportions  as  those  of  Diapheromera. 

Two  species  of  this  genus  were  described  by  Brunner  (1907, 
336).  both  of  which  were  in  part  from  localities  within  the  area 
covered  by  this  paper.  Caudell  (1013,  613)  states  that  they  "are 
very  probably  synonyms  of  other  species,  but  until  the  types  are 
seen  it  is  not  deemed  advisable  to  so  place  them."  The  females 
were  separated  by  Brunner  as  follows: 

KEY   TO   EASTEBX   SPECIES   OF   HETEBOXEMIA. 

a.     Second  and  third  segments  of  abdomen  scarcely  longer  than  broad: 

cerci  short.  58.     l^vissimus. 

aa.     Second  and  third  segments  of  abdomen  twice  as  long  as  broad;  cerci 

long,  lanceolate.  59.     texanus. 
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58.  Heteronemia  l^vissimus  Brunner  1907,  338.     Smooth-backed  Walk- 
ing-stick. 

"Female. — Body  wholly  smooth.  Head  not  longer  than  pronotum. 
Front  femora  equal  to  mesonotum.  Second  and  third  abdominal  seg- 
ments subequal,  as  long  as  wide.  Anal  segment  semicylindrical,  emargi- 
nate.  Cerci  short,  terete;  operculum  obtuse;  ovipositor  free.  Length  of 
body,  60;  of  mesonotum,  15;  of  metanotum,  12.5;  of  front  femora,  15; 
of  hind  femora,  14  mm.    (Brunner.) 

Brunner's  types  of  this  species  were  from  St.  Louis  and 
"Lacus,  Ontario."  Caudell  suggests  that  the  type  may  have  been 
a  young  female  of  Diapheromera  femorata. 

59.  Heteroaemia  texaxus  Brunner,   1907,  333.     Texas  Walking-stick. 

"Head  elongate,  longer  than  pronotum.  Femora  short,  the  middle 
ones  subincrassate,  scarcely  longer  than  metanotum.  Anal  segment  of 
male  strongly  fornicate.  Cerci  curved.  Ninth  ventral  segment  very  short. 
Subgenital  plate  large,  hood-shaped.  Abdomen  of  female  smooth.  Cerci 
long,  terete,  acuminate.  Operculum  lanceolate,  acuminate,  not  reaching 
the  tip  of  ninth  segment.  Length  of  body,  $,  iU,  $,  65 — 84;  of  mesono- 
tum, 5,  10,  9,  14 — 18;  of  front  femora,  ^ ,  12,  $,17;  of  hind  femora,  9, 
15 — 20.5  mm."    (Brunner.) 

This  species  was  described  from  Texas  and  New  York. 

IV.    Megaphasma  Caudell,  1903a,  878.     (Gr.,  ''large"  +  "appari- 
tion.") 

Walking-sticks  of  very  large  size  having  the  head  short, 
smooth,  rounded,  subvertical ;  antennae  more  than  twice  as  long  as 
front  femora ;  pronotum  about  one-fourth  the  length  of  mesonotum 
and  with  a  deep  median  transverse  impression;  meso-  and  meta- 
notum subequal  in  length,  both  with  a  fine  median  carina;  mid- 
dle and  hind  femora  swollen  in  both  sexes,  the  middle  ones  thicker 
than  hind  ones  in  male,  both  armed  with  a  prominent  subapical 
spine  beneath.  Cerci  stout,  those  of  male  somewhat  spatulate,  de- 
curved,  their  tips  meeting  but  not  crossing;  of  female  less  than 
half  the  length  of  last  abdominal  segment.  The  type  of  the  genus 
and  onlj'^  known  species  is 

60.  Megaphasma  dentbicxjs   (St8,l),  1875,  76.     Giant  Walking-stick. 

Form  elongate,  robust  as  compared  with  that  of  preceding  species; 
the  female  much  the  more  so.  Brownish-yellow  or  fuscous  with  legs  paler, 
body  and  legs  of  male  often  in  part  green,  sometimes  maculate  or  banded 
with  gray.  Pronotum  about  as  long  as  head,  with  broad,  deep  median 
transverse  impression  and  a  much  finer  longitudinal  one.     Seventh  and 
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eighth  abdominal  segments  subequal  in  length,  each  shorter  than  ninth. 
Front  legs  much  longer  and  more  slender  than  either  of  the  other  pairs; 
middle  and  hind  femora  in  both  sexes  thick,  4-sided,  broadest  beneath, 
their  surface  rough,  the  carinas  granulate  or  finely  dentate,  the  median  line 
below  finely  toothed  in  male,  more  strongly  so  in  female.  Length  of  body. 
$,  117,  2,  123 — 150;  of  pronotum,  $  and  $,  5.5;  of  mesonotum,  ^,22,  $, 
24;  of  front  femora,  ^ ,  29,  $,27;  of  hind  femora,  $,  26,  9,  23  mm. 

Stal's  type  of  this  giant  walking-stick  was  a  female  from  Ope- 
lousas,  La.  It  has  since  been  recorded  from  Alabama,  Iowa,  Mis- 
souri, Texas  and  Xew  Mexico,  and  Caudell  (Ms.)  states  that  a 
female  taken  on  a  porch  near  Louisville,  Ky.,  in  1911  is  now  in 
the  U.  S.  National  Museum.  Somes  (1916)  states  that  it  is  not 
uncommon  in  the  Ozark  region  of  Missouri  and  has  been  taken  by 
him  as  far  north  as  Hamburg  and  Clarinda,  Iowa.  It  is  found, 
he  says,  "on  shrubs  and  trees  and  does  not  apparently  differ 
greatly  in  habits  from  the  well-known  Diapheromera  femorata." 
Near  Victoria,  Texas,  M.  dentricus  is  said  to  be  rather  common  on 
wild  grape  vines  in  the  wooded  bottom  lands. 

This  is  the  largest  Phasmid  known  from  the  United  States,  a 
female  in  the  Philadelphia  collection  measuring  150  mm.  in  length. 
In  size  it  is  approached,  however,  by  the  females  of  Aplopus 
mayeri.  one  of  which,  in  the  Davis  collection,  measures  118  mm., 
while  R.  &  H.  record  others  as  reaching  a  length  of  127.5  mm.  ex- 
cluding the  oviscapt. 

Subfamily  II.  PHIBALOSOMINJE. 

This  subfamily  is  represented  in  extreme  southern  Florida  by 
a  single  species  belonging  to  the  following  genus: 

I.    Aplopus  Gray,  1835,  34.     (Gr.,  "single"  -f  "foot") 

Elongate,  robust  species  having  the  head  short,  subvertical, 
armed  above  with  two  short  unequal  horns  or  spines,  the  right 
one  the  larger;  antennfe  rather  stout,  setaceous,  slightly  more 
than  half  the  length  of  body,  male,  one-fourth  shorter,  female; 
mesonotum  more  than  twice  as  long  as  metanotum ;  tegmina  and 
wings  present  in  the  form  of  short  oval  or  oblong  pads ;  legs  slen- 
der, not  very  elongate;  middle  and  hind  femora  armed  beneath 
with  several  short,  sharp  spines  and  terminating  at  knees  in  a 
pair  of  similar  spines. 

Fifteen  species  of  the  genus  were  recognized  by  Kirby  (1904, 
363),  all  of  them  from  the  AYest  Indies,  Ontral  and  South  Amer- 
ica.   The  following  species  has  been  since  described: 
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61.     Aplopus  mayebi  Caudell,  1905b,  83.     Mayer's  Walking-stick. 

Male  greenish-yellow,  the  tegmina  and  wings  darker;  female  fuscous- 
brown,  the  head,  pronotum,  sides  of  metanotum  and  femora  and  terminal 
abdominal  segments  more  or  less  blotched  with  chalky  white;  males  with 
sides  of  tegmina  and  abdominal  segments  usually  marked  lengthwise  with 
white.  Pronotum  subquadrate,  deeply  impressed  transversely,  the  front 
portion  with  a  faint  longitudinal  impression  and  a  pair  of  short  black-tip- 
ped spines,  hind' one  with  a  pair  of  similar  but  smaller  spines  in  female- 
mesonotum  of  male  with  eight  or  ten,  of  female  with  20  or  more,  scattered 
similar  spines.  Tegmina  very  short,  oval,  strongly  veined,  their  tips 
obliquely  rounded;  wings  oblong,  projecting  2  or  3  mm.  beyond  the  teg- 
mina. Front  legs  more  slender,  and  but  slightly  longer  than  middle  ones, 
their  femora  with  basal  third  strongly  narrowed  and  more  or  less  curved; 
middle  and  hind  femora  of  female  with  their  dorsal  carinae  crested  near 
apex.  Apex  of  male  abdomen  moderately  enlarged,  the  seventh  and 
eighth  segments  subequal;  ninth  slightly  shorter,  subquadrate;  the  sev- 
enth nearly  as  long  as  the  next  two  in  female.  Cerci  of  male  stout,  cylin- 
drical, blunt,  decurved,  a  little  shorter  than  the  ninth  segment.  Length 
of  body,  $,  83—93,  $,  114—127;  of  antennae,  ^,53,  9,  45;  of  mesonotum, 
^,20,  $,  26—28;  of  metanotum,  5,  6,  $,  8;  of  tegmina,  ^,  7,  9,  8.5;  of 
front  femora,  $  and  9,  20;  of  hind  femora,  ^ ,  21,  9 ,  22  mm. 

This  is  the  only  winged  Phasmid  known  from  the  United 
States.  The  first  specimens  were  taken  at  Loggerhead  Key,  Dry 
Tortugas,  Fla.,  and  were  recorded,  described  and  figured  by  Cau- 
dell (1904)  as  Haplopiis  evadne  Westwood,  a  Santo  Domingo  spe- 
cies. A  number  of  additional  specimens,  taken  later  on  the  same 
island  by  Dr.  A.  G.  Mayer,  were  afterward  submitted  to  the  same 
authority,  who  concluded  that  his  first  identification  was  wrong, 
and  described  them  (loc.  cit.)  under  the  name  they  now  bear.  In 
1912,  R.  &  H.  visited  Loggerhead  Key  and  secured  a  number  of 
specimens,  finding  them  only  on  bushes  of  the  bay  cedar,  Suriana 
maritima  L.  They  record  (1914c,  387)  the  species  also  from  Bird 
Key  and  Garden  Keys  of  the  Tortugas  groups,  and  from  Key  West 
and  Long  Key,  July  3 — 13.  It  is  also  known  from  Key  Largo  and 
Everglade,  Fla.,  a  specimen  from  the  latter  point,  taken  by  Davis, 
being  the  only  one  known  from  the  mainland  of  the  State.  The 
large  size  and  bizarre  appearance  of  this  Phasmid  suggest  its  trop- 
ical origin,  and  it  is  very  probable  that  in  time  it  will  be  found 
to  inhabit  some  of  the  adjacent  ^Vest  India  Islands,  while  in  Flor- 
ida it  will  probably  be  found  only  in  the  subtropical  area  of  the 
extreme  southern  portion. 

Subfamily  III.    ANISOMORPHIN.S;. 

Rather  short,  robust  s]tecies  having  the  antenna^  more  than 
twice  as  long  as  front  femora;  mesonotum  not  more  than  three 
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times  as  long  as  pronotum ;  intermediary  segment  invisible ;  coxae 
visible  from  above;  tibiae  deeply  and  widely  notched  at  apex  be- 
low, thus  forming  a  "sunken  areola"  which  receives  the  base  of 
tarsi  when  the  latter  are  reflexed.  To  this  subfamily,  as  at  pres- 
ent restricted,  belongs  in  our  fauna  only  the  single  genus : 

I.    AxisoMORPHA  Gray,  1835,  18.     (Gr.,  "unequal"  +  "form.") 

Body  broad  and  stout,  especially  so  in  female;  head  horizon- 
tally attached  to  the  thorax,  unarmed,  not  more  than  one  and  a 
half  times  as  long  as  broad.  Pronotum  furnished  with  distinct 
odoriferous  glands;  mesonotum  nearly  one-fourth  longer  than 
metanotum ;  legs  unarmed,  stout,  thick,  unequal,  the  middle  pair 
the  shortest;  abdominal  segments,  especially  those  of  female,  sub- 
quadrate  or  transverse,  the  seventh  and  ninth  subequal  in  length ; 
cerci  of  both  sexes  short,  stout,  cylindrical,  pubescent. 

Five  species  are  known,  all  from  the  Western  Continent,  two 
of  them  occurring  in  our  territory.  When  disturbed  or  picked  up, 
they  have  the  power  of  exuding  from  glands  beneath  the  protho- 
rax  a  vapor  from  the  male  and  a  white  milky  fluid  from  the  fe- 
male. This  is  spurted  out  through  a  pore  near  the  front  angles 
of  the  pronotum  and  possesses  a  peculiar,  though  somewhat  pleas- 
ing odor,  which  has  been  likened  to  that  of  the  common  everlast- 
ing, Gnaphalituu  obtusifolium  L.  The  secretion  is  doubtless  used 
as  a  defense  against  certain  enemies,  being  probably  very  distaste- 
ful, and  perhaps  harmful,  to  birds  and  rapacious  insects.  Scud- 
der  (18T6g)  has  noted  this  secretion,  and  concludes  that  the  Phas- 
midie  with  their  slender  form  and  sluggish  movements  have  espe- 
cial need  of  such  a  weapon  as  these  glands  furnish. 

KEY   TO   XOETH   AMERICAN   SPECIES   OF   AXISOMORPHA. 

a.  Larger,  male  averaging  45,  female  about  65  mm.  in  length;  black  dor- 
sal and  lateral  stripes  broad,  conspicuous;  head  distinctly  longer 
than  broad.  62.     buprestoides. 

aa.  Smaller,  male  averaging  not  more  than  35,  female  about  55  mm.;  dor- 
sal and  lateral  dark  stripes  narrow,  inconspicuous;  head  but  slightly 
longer  than  broad.  63.    ferrugixea. 

62.     AxisoMORPHA  BUPRESTOIDES    (Stoll),  1813,  68.     Larger  Striped  Walk- 
ing-stick. 

Male  brownish-yellow,  female  usually  more  or  less  fuscous,  both  with 
a  broad  blackish  stripe  extending  along  the  back  from  front  of  head  to  tip 
of  abdomen,  and  another  each  side;  legs  dark  brown,  often  paler  in  male. 
Head  somewhat  swollen  in  front,  about  one-third  longer  than  broad;  an- 
tennae about  three  times  as  long  as  front  femora.     Pronotum  nearly  twice 
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as  long  as  broad,  marked  lengthwise  and  crosswise  by  a  feeble  median  im- 
pressed line,  and  bearing  each  side  near  the  front  angle  a  circular  pore, 
connected  with  a  hidden  gland.  Metanotum  usually  furnished  with  several 
rounded  black  granules  along  the  sides  of  its  front  half.  Seventh  seg- 
ment of  female  bearing  beneath  an  elongate  scoop-shaped  process  which 
conceals  the  genital  organs;  male  with  a  similar  shorter  triangular  pro 
cess.  Cerci  of  male  deflexed  strongly  downward;  of  female  projected 
horizontally  backward  and  extending  slightly  beyond  the  apex  of  ninth 
segment.  Length  of  body,  $,  39 — 47,  $,  61 — 77;  of  head,  $,  3.5 — i,  $, 
6;  of  pronotum,  $,  3.5 — 4,  $,  C — 6.5;  of  mesonotum,  $,  7 — 9,  $,  12 — 16; 
of  metanotum,  $,  6—7.5,  $,  10 — 12;  of  hind  femora,  $,  9.5—10,  5,  14 — 
17.5  mm. 

Gainesville,  Sanford,  Dunedin,  Cape  Sable  and  Key  West,  Fla., 
Nov.  4 — March  29  (W.  8.  B.)  ;  several  pairs  taken,  usually  in  cop- 
ulation, the  female  stretched  straight  out  along  the  stems  of 
weeds  or  coarse  grasses.  At  Dunedin  one  pair  was  taken  Decem- 
ber 12  on  Hog  Island,  three  miles  across  from  the  mainland.  Ke- 
corded  from  numerous  localities  between  Jacksonville  and  Pensa- 
cola  on  the  north  and  Miami  and  Key  West.  It  occurs  more 
abundantly  in  moist  situations,  often  beneath  the  loose  bark  of 
pine  logs  and  stumps  or  between  or  beneath  boards.  From  De- 
cember to  April  about  Dunedin,  the  brownish-gray  nymphs  are 
frequently  swept  from  dwarf  huckleberry  and  other  undergrowth 
in  open  pine  woods. 

Davis  (1914)  states  that:  ''This  fat  and  lubberly  insect, 
which  is  always  ready  to  squirt  a  charge  of  acrid,  condensed-milk- 
like fluid  at  the  collector,  was  in  evidence  at  all  the  places  visited. 
While  it  has  been  my  experience  in  various  parts  of  Florida  to 
find  more  nymphs  of  this  species  in  the  spring,  yet  adults  may 
be  found  at  any  season,  and  each  female  usually  has  attached  to 
herself  one  of  the  diminutive  males.  At  night  the  insects  become 
much  more  active." 

This  stout-bodied  walking-stick,  often  called  the  "musk-mare," 
is  found  only  in  the  southern  states,  ranging  from  South  Carolina 
through  Georgia  and  Florida,  and  west  at  least  to  Agricultural 
College,  Miss.,  two  s})ecimens  from  that  place  having  been  given 
me  by  the  late  Dr.  L.  M.  Underwood. 

63.     Anisomobpha    ferruginea     (Beauvois),    1805,    167.     Lesser    Striped 
"Walking-stick. 

Fuscous  or  ferruginous,  with  inconspicuous,  narrow,  dusky,  dorsal  and 
lateral  stripes;  these  in  the  female  less  distinct,  often  obsolete  on  a  portion 
of  the  abdomen;  antennae  dull  reddish-brown;  under  side  of  body  dull  clay 
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yellow,  brownish  when  dried;    legs  reddish-brown,  head  but  little  longer 
than   broad.     Tubercles  on   sides   of   mesonctum   more   distinct.     Body   of 

female  six  to  six  and  a  half  times 
longer  than  broad;  of  male,  about 
twelve  times  as  long  as  broad.  Ninth 
segment  of  male  abdomen  much  more 
deeply  notched  at  apex  than  in  bu- 
prestoides.  Length  of  body,  $ ,  30 — 
3G,  $,  50 — 56;  of  head,  $,  3,  $,  55; 
of  antennae,  $,  22,  $,  34;  of  mesono- 
tum,  $,  5 — 6,  5,  9 — 10;  of  metanotum, 
$,  4) — 5,  9,  8 — 9.5;  of  hind  femora,  $, 
9,   5,  12  mm..  (Fig.  57.) 


Fig.   57.     Female.     Natural  size. 
(After  Caudell.) 


This  walking-stick  has  been 
taken  in  Indiana  only  near  Wyan- 
dotte, Crawford  Co.,  Grand  Chain, 
Posey  Co.,  and  Medora.  Jackson 
Co.,  having  been  found  in  large 
numbers  in  all  thi*ee  localities. 
The  first  ones  noted  were  in  Craw- 
ford Co.  on  June  28,  1902,  when 
the  young  about  an  inch  and  a 
half  long  were  found  beneath  loose 
flakes  of  bark  on  oak  and  other 
trees.  In  the  first  week  in  September  I  again  visited  the  locality 
and  found  scores  of  pairs  of  them,  all  mating,  beneath  the  loose 
bark  of  old  oak  snags  and  stumps.  A  half  dozen  or  more  pairs 
were  often  found  within  an  area  of  a  foot  or  two  square,  the 
large,  heavj'  bodied  female  bearing  her  diminutive  liege  lord  upon 
her  back.  None  of  the  specimens  noted  were  feeding,  though  they 
probably  live  upon  the  leaves  of  oak  and  other  trees.  The  species 
was  later  found  in  numbers  in  Posey  and  Jackson  Counties,  and 
probably  occurs  in  most  of  the  counties  bordering  the  Ohio  River. 
It  is  but  one  of  many  forms  of  insect  and  plant  life  which  have 
their  most  northern  habitat  in  the  southern  third  of  Indiana. 

The  range  of  A.  ferruc/inca  is  given  by  R.  &  H.  (1916,  127)  as 
extending  from  "just  north  of  the  Ohio  River,  south  over  the  Mis- 
sissippi to  the  Gulf  States,  west  to  extreme  southeastern  Ne- 
braska and  eastward  through  the  Appalachians  in  Virginia  and 
in  the  high  portions  of  the  Carolinas  and  Georgia."  It  is  known 
from  Union  Co.,  111.,  and  a  specimen  in  the  U.  S,  National  Mu- 
seum collection  is  from  Arcadia,  La.  Caudell's  Florida  record 
(^  1903a)  is  now  known  to  have  been  based  on  a  specimen  of  hiipres- 
foides. 
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Suborder  IV.   SALTATORIA. 

The  Leaping  Ortiioptera. 

Orthoptera  of  very  diverse  appearance  but  all  agreeing  in  hav- 
ing the  head  vertical ;  face  often  oblique ;  hind  femora  very  much 
stouter,  or  very  much  longer,  or  both  stouter  and  longer  than  the 
middle  ones ;  tibiae  armed  with  numerous  spines ;  stridulating  or- 
gans usually  present;  ovipositor,  with  few  exceptions,  free  and 
exserted. 

The  name  Saltatoria  is  derived  from  the  Latin  saltator,  "a 
dancer,"  and  was  first  applied  by  Latreille  (1817)  to  those  Or- 
thoptera having  the  hind  legs  fitted  for  leaping.  Belonging  to 
this  class  or  suborder  are  four  families  which  comprise  the  great 
majority  of  our  best  known  Orthoptera.  They  are  the  true  "hop- 
pers" or  leapers  of  the  order;  their  hind  limbs,  in  the  course  of 
ages,  having  become  so  modified  as  to  be  adapted  in  the  highest 
degree  to  the  life  which  they  lead.  Possessing,  also,  in  many  in- 
stances, ample  organs  of  flight,  which  enable  them  when  disturbed 
to  move  rapidly  to  a  distance,  the  males  have  evolved  in  connec- 
tion therewith  organs  of  sound,  by  which  they  may  call  the  mem- 
bers of  the  opposite  sex  to  them.  ^Vere  it  not  for  these  calling 
organs  the  two  sexes  would,  during  their  varied  movements,  often 
be  widely  separated,  and  perhaps  be  unable  to  locate  one  another 
after  settling  in  a  new  position.  The  males  alone  possess  these 
organs  of  sound,  and  the}'  only  when  wings  are  present.  All  the 
wingless  forms  lack  also  ''auditory  organs"  or  ears,  since  these 
would  be  useless  unless  some  means  of  producing  sound  were 
present. 

KEY    TO    THE    FAMILIES    OF    SALTATORIA. 

a.     Antennae  much   shorter  than   body,   variable   in   form;    ocelli   three; 
tarsi  usually  3-jointed;   calling  organs  of  male,  when  present,   (ex- 
cept in  Oedipodinae)    situated  on  the  hind  femora  and  lower  bor- 
der of  tegmina;   organs  of  hearing,  when  present,  located  on  basal 
segment  of  abdomen;    ovipositor  composed  of  two  pairs  of  short, 
horny,  more  or  less  curved  plates,  whose  tips  diverge. 
&.     Pronotum  narrowed  behind  and  prolonged  backward  to  or  beyond 
the  tip  of  abdomen;  tegmina  represented  by  small  oval  lobes  or 
scales  on  the  sides  of  the  body  and  covering  only  the  bases  of 
the  wings;  tarsi  of  fore  and  middle  legs  2-jointed;  claws  of  tarsi 
without  a  pad  (arolium)  between  them;  size  very  small,  length 
of  female  not  over  17  mm.  Family  V.     Tetricid.e,  p.  149. 

bb.     Pronotum  never  extending  over  the  abdomen;    tegmina  usual Iv 
well  developed  and  in  repose  covering  wholly  or  in  great  pari 
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the  inner  wings,  sometimes  much  abbreviated  or  even  want- 
ing;  all  the  tarsi  3-jointed;  arolia  present;   size  larger,  length 
of  female  rarely  less  than  20  mm.    Family  VI.     Acridid.^,  p.  187. 
aa.    Antennae  much  longer  than  the  body,  bristle-shaped,  delicately  taper 
ing;   ocelli  often  wanting;   tarsi  3-  or  4-jointed;   calling  organs  of 
male,  when  present,  situated  on  the  anal  or  dorsal  field  of  the  teg- 
mina;  organs  of  hearing,  when  present,  located  near  the  base  of  the 
fore  tibiae,  rarely  on  the  prosternum;   ovipositor   (except  in  certain 
crickets)  an  elongated,  horny  blade  or  needle,  its  parts  compact, 
c.     Tarsi  4-jointed;   ocelli  generally  wanting;   tegmina  with  sides  slop- 
ing, the  calling  organ  of  male,  when  present,  located  on  their 
basal   half,   and  limited  to   the  anal   area;    ovipositor,  when   ex- 
exserted,  forming  a  strongly  compressed,  generally  sword-shaped 
blade,  the  tip  not  expanded.     Family  VII.     Tettigoniid^,  p.  453. 
cc.     Tarsi  3-jointed=';   ocelli  variable;  tegmina  flat  above,  the  sides  bent 
abruptly  downward,  the  calling  organ  of  male,  when  present,  ex- 
tending across  both  their  anal  and  median  areas;  ovipositor,  when 
exserted,  forming  a  nearly  cylindrical  straight  or  upcurved  needle, 
the  tip  often  enlarged.  Family  VIII.     Gbyllid,«,  p.  638. 

Family  V.      TETRIGIDiE. 

(acrydiid^.) 

The  Grouse  or  Pygmy  Locusts. 

The  members  of  this  familv^^  are  our  smallest  locusts  and 
among  the  smallest  of  Orthoptera.  They  are  easily  known  from 
all  other  Saltatoria  by  having  the  pronotum  prolonged  and  taper- 
ing backward  to  such  an  extent  that  it  reaches  to  or  beyond  the 
tip  of  abdomen ;  tegmina  rudimentary,  represented  only  by  small 
oval  lobes  or  scales,  placed  on  the  sides  of  the  body  and  usually 
covering  only  a  small  portion  of  the  base  of  wings ;  the  latter  usu- 
ally present  and  well  developed,  especially  in  their  anal  area, 
though  both  they  and  tegmina  in  a  few  species  wanting;  proster- 
num prolonged  in  front  by  a  half  circular  "chin  piece"  which 
envelopes  the  maxilljB  and  other  mouth  parts  like  a  muffler; 
arolia  absent.     The  males  of  most  species  are  much  narrower 


^Rarely    in    Tridactylinse    one-    or    two-jointed    or    in    part    wanting.      The    antennse    in 
that  subfamily  and  the  Gryllotalpinae  are  shorter  than  the  body. 


^The  characters  separating  the  grouse  locusts  from  the  larger  short-horned  locusts 
(Acrididje)  are  so  fixed  and  striking  that  I  have  raised  the  former  to  family  rank.  Not 
only  are  the  external  differential  characters  between  the  two  families  far  greater  than 
those  separating  any  two  families  of  Coleoptera,  but  they  present  in  their  spermato- 
genesis a  distinction  of  family  rank.  In  the  subfamilies  Tryxalinae  and  Oedipodinae  the 
spermatogenial  number  of  chromosomes  is  twenty-three,  while  in  the  Tetrigidse,  accord- 
ing to  Robertson  (Journ.  Morph.  XXVI,  No.  i)  there  are  fourteen  in  the  female  and 
thirteen  in  themale.  Harmon  (Biol.  Bull.  XXIX,  No.  4)  also  found  only  thirteen  in 
Paratettix.  This  great  reduction  in  the  number  of  chromosomes  is  additional  evidence 
in  support  of  their  being  ranked  as  a  family.  I  have  not  followed  the  rule  of  basing 
the  family  name  on  the  oldest  generic  one  included  as  it  would  then  be  too  similar  to 
Acrididae.     The  student  can  use  Acrydiidae  instead  of  Tetrigjidae  if  he  so  desire. 
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bodied  than  the  females  and  have  the  subgenital  plate  conical  or 
triangular,  and  supra-anal  plate  lanceolate  or  triangular;  cerci 
very  small,  cylindrical  or  conical.  The  valves  of  the  ovipositor 
are  armed  with  small  rounded  teeth  on  their  outer  edges,  and 
their  extremities  are  sharply  divergent. 

In  addition  to  the  characters  mentioned  the  Tetrigidae  have 
the  eyes  conspicuous,  globular  or  subellii>tic ;  ocelli  three,  ar- 
ranged in  the  form  of  a  triangle,  the  median  or  apical  one  being 
in  the  lower  portion  of  the  groove  of  frontal  costa;  antennae  12- 
to  22-jointed,  usually  c^iindrical  or  filiform ;  face  with  a  frontal 
costa  extending  down  its  middle,  this  often  more  or  less  forked, 
its  branches  sometimes  widelj^  divergent ;  head  above  bounded  in 
front  by  the  fastigium,  the  latter  usually  with  a  transverse  carina ; 
vertex  behind  the  fastigium  and  between  the  e^es,  varying  much 
in  form  and  size  and  usually  divided  by  a  lengthwise  median 
carina;  upper  or  dorsal  surface  of  pronotum  extremely  variable  in 
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Fig.  58.  Side  view  of  a  grouse  locust  giving  the  names  of  the  different  external 
parts.  The  face  is  shown  at  the  right,  the  pronotum  and  head  below.  (After  Han- 
cock.) 

form  and  rugosity,  lateral  lobes  with  hind  border  more  or  less 
sinuate,  usually  with  two  distinct  notches  or  sinuses,  the  upper- 
most one,  known  as  the  tegminal  or  sui)erior  sinus,  enclosing  the 
base  of  tegmina,  the  lowermost  or  inferior  sinus  usually  much  the 
wider,  the  median  lobe  between  them  variable  in  form,  as  is  also 
the  lower  posterior  lobe  or  angle,  beneath  the  inferior  sinus ;  legs 
more  or  less  compressed;  hind  femora  much  enlarged;  hind  tibiae 
with  numerous  spines;  fore  and  middle  tarsi  with  only  two  vis- 
ible segments,  the  terminal  one  tliree  or  four  times  as  long  as  the 
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basal;  hind  tarsi  with  three  segments,  the  first  usually  longer 
than  third,  the  second  very  short.  These  yarious  external  parts 
of  a  grouse  locust  are  excellently  shown  in  the  accompanying  fig- 
ure from  Hancock.  The  pronotum  yaries  much  in  length  and 
color,  eyen  in  the  adults  of  the  same  species,  and  much  of  the  ear- 
lier synonymy  is  due  to  a  failure  to  recognize  the  long  and  short 
pronotal  forms  or  the  color  yariations  as  belonging  to  the  same 
species.  During  the  last  moult  the  tegmina,  which  in  the  earlier 
stages  are  hidden  beneath  the  pronotum,  take  their  place  at  the 
side  of  the  body  in  the  superior  posterior  sinus  and  the  wings 
become  folded  and  extended  beneath  the  pronotal  process. 

In  Indiana  these  little  Orthoptera  are  the  only  locusts  which 
pass  the  winter  in  the  imago  or  mature  stage.  On  the  approach 
of  winter  they  hide  beneath  chunks,  chips,  rubbish,  the  loose 
bark  of  logs,  or  beneath  the  bottom  rails  of  old  fences.  Some- 
times a  warm  sunny  day  in  mid-winter  tempts  them  forth  in  num- 
bers, and  on  such  occasions,  the  earth  seems  to  swarm  with  them 
as  they  leaj)  before  the  intruder,  their  hard  bodies  striking  the 
dead  leayes  with  a  sound  similar  to  that  produced  by  falling  hail. 
If  the  winter  is  an  open  one,  with  alternate  periods  of  thawing 
and  freezing,  many  of  them  doubtless  j^erish.  On  the  first  warm 
days  of  spring  they  can  be  collected  by  hundreds  from  any  gi*ass- 
coyered  hillside  haying  a  sunny  southern  exposure,  or  from  sandy 
places  along  the  margins  of  lakes  and  sti'eams. 

Allard  (1916)  has  aptly  described  their  habits  thus:  "Small- 
est of  all  the  Acridiidje  and  among  the  most  interesting  are  the 
odd-shaped  grouse-locusts.  These  tiny  creatures,  which  leap  al- 
most as  actiyely  as  fleas,  are  exceedingly  difficult  to  discern  in 
their  natural  enyironment  of  earth  and  dead  yegetation.  As  one 
sweeps  a  net  oyer  the  surface  of  the  dry  leayes  in  the  woods  there 
is  an  audible  rustling  as  the  tiny  creatures  hop  about  yery  much 
like  tiny  toads.  At  rest,  their  odd  little  bodies  and  sombre  hues 
of  grays,  yellows  and  browns  assimilate  them  j)erfectly  with  the 
mottled  carj>et  of  dried  leayes.  grasses,  pebbles,  bits  of  dead  bark 
and  woods  among  which  they  dwell." 

Hancock  (1902)  has  also  written  entertainingly  of  their  habits 
as  follows : 

"The  jump  of  the  grouse  locust  is  peculiar  in  that  it  is  quick  and  in- 
conspicuous and  in  this  that  it  alights  almost  invariably  on  the  ground 
The  young  of  the  larger  Orthoptera  usually  alight  on  grass  or  stems  of 
plants,  dodging  behind  them  for  protection.  The  remarkable  color  of 
these  little  Tetrigians,  harmonizing  in  every  instance  with  the  soil,  makes 
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it  sometimes  difficult  to  locate  them.  This  protective  resemblance  is  car- 
ried out  to  perfection,  the  little  insects  living  on  the  soil  scattered  with 
debris  faded  out  by  the  hot  sun,  and  the  lights  and  shadovi^s,  in  whatever 
way  they  play,  are  copied  exactly.  No  shade,  color  or  arrangement  of 
markings  seems  impossible  of  simulation,  and  every  individual  is  a  study 
in  color  harmony. 


Fig.   59.     Showing  variations  in  the   color   of  the  short  form  of  a  common  grouse   locust, 
Acrydium  ornatutn  Say.     C After  Hancock.) 

"The  grouse  locusts  feed  upon  the  vegetable  mold  or  decomposing  soil 
sometimes  mixed  with  algae,  or  on  the  lichens,  mosses,  tender  sprouting 
grasses,  sedges,  germinating  seeds  of  plants  and  debris  found  in  such  sit- 
uations. Particularly  sought-after  morsels  are  the  various  colored  surface 
clays  and  the  black  muck,  consisting  of  rich  vegetable  mold.  They  are  ra- 
venous eaters,  as  one  might  infer  from  the  dietary  list  just  mentioned,  and 
the  fecal  excrement,  on  reaching  the  end  of  the  abdominal  appendages,  is 
thrust  away  from  the  body  by  a  rapid  kick  of  the  hind  tibia. 

"In  the  middle  of  May  (Illinois)  the  first  eggs  are  laid  in  the  ground, 
the  female  accomplishing  this  act  by  making  a  shallow  burrow  with  her 
ovipositor.  The  young  larvae,  hatched  from  this  brood,  mature  by  fall, 
passing  the  following  winter  in  the  adult  state.  The  broods  hatched  in 
late  June  and  early  July  are  often  immature  by  the  time  winter  arrives, 
and  we  find  them  hibernating  in  the  pupal  state.  Thus  it  is  that  the  Te- 
trigidae  are  about  the  earliest  insects  to  be  found  in  the  spring,  appearing 
as  early  as  March.  The  time  of  incubation  varies  with  the  temperature, 
the  early  broods  of  Acrydium  (Tettix)  hatching  in  twenty-three  days,  but 
as  the  days  become  warmer  this  period  is  shortened  to  sixteen  days.  The 
numler  of  eggs  of  Acrydium  and  Paratettix  vary  considerably,  but  there 
are  more  often  ten,  thirteen  or  sixteen  in  each  burrow;  in  Tettigidea  vary- 
ing from  twelve  to  twenty-six. 

'During  the  life  of  these  little  Tetrigians  they  are  more  or  less  con- 
stantly in  danger  of  enemies  among  the  arachnida,  insecta,  and  some  of 
the  vertebrata-  The  larva  of  a  red  mite  (Trombidian)  is  one  of  the  most 
frequent  sources  of  annoyance.  Acting  as  a  parasite  the  Trombidian  larva 
clings  on  the  body  and  attaches  itself  out  of  the  reach  of  the  victim. 
There  it  remains  to  sap  the  juices  of  the  host's  body.  It  is  found  on  many 
species.  Among  Insect  pests,  ants  and  bugs  are  sometimes  deadly  to  them. 
In  a  wet  ditch  in  June  the  writer  found  a  number  of  small,  dark-brown 
ants  dragging  along  the  ground  a  female  Acrydium  ornatum  which  had 
just  been  killed  by  them.  When  endeavoring  to  capture  some  grouse  lo- 
custs at  the  same  place  my  attention  was  drawn  to  a  colony  of  these  anta 
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acting  in  a  panicky  state  of  excitement,  ttie  cause  of  this  being  that  they 
had  darted  upon  the  insect  the  author  was  pursuing,  tumbling  it  over  and 
biting  it  savagely  about  the  neck.  The  little  locust  finally  escaped  by  a 
vigorous  jump. 

"According  to  P.  R.  Uhler,  (1884)  Oalgulus  oculatus.  a  true  bug,  is  a 
serious  enemy.  'This  insect  may  often  be  seen,'  says  Uhler,  in  the  month 
of  May  walking  about  between  the  stones  on  the  low  banks  of  brooks  and 
streams,  where  Tettix  and  Batrichidea  abound,  watching  an  opportunity  to 
seizE  one  of  these  insects,  and  when  the  favorable  moment  arrives,  leap- 
ing suddenly  upon  one  of  them,  clasping  it  with  tight  embrace  between 
the  front  femora  and  tibiae  and  then  sucking  out  its  vital  juices.'  Toads, 
fishes  and  birds  also  feed  upon  them  when  opportunity  offers." 

The  Tetrigidae  are  widely  distributed  over  the  earth,  many  of 
the  tropical  species  having  the  pronotum  strongly  compressed 
and  bearing  a  resemblance  to  the  dried  leaves  among  which  they 
live  on  the  gi'onnd,  while  some  have  it  extremely  rough,  or  even 
spiny  to  aid  in  imitating  their  natural  surroundings.  In  his  prin- 
cipal treatise  on  the  group  (1906)  Hancock  recognized  98  genera 
and  434  nominal  species  as  known  at  that  time.  Of  these  21 
genera  and  99  species  had  been  previously  (1902)  described  by 
him  as  inhabiting  North  and  Central  America,  Mexico  and  the 
West  Indies.  While  several  valid  species  have  since  been  de- 
scribed from  this  country,  a  number  of  those  recognized  by  Han- 
cock have  been  proven  to  be  mere  races  or  varieties  of  the  older 
known  species,  so  that  in  the  present  work  only  seven  genera,  16 
species  and  eight  varieties  are  recognized  as  occurring  in  the 
Eastern  United  States  and  Canada.  These  represent  but  two  of 
the  nine  sections  or  subfamilies  of  Hancock  (1906). 

The  principal  literature  treating  especially  the  North  Ameri- 
can species  of  TetrigidaB  is  as  follows:  Bolivar,  1887;  Morse, 
1894,  1894a,  1895,  1899,  1900;  Hancock,  1896,  1898,  1898a,  1899, 
1900,  1902,  1906,  1909,  1918;  Rehn  &  Hebard,  1916;  Hebard,  1919. 

KEY    TO    EASTERN    SUBFAMH-IES    OF    TETBIGID.S:" 

a.  Antennae  with  12  to  14  joints;  front  femora  more  or  less  compressed 
and  carinate  above;  pronotum  with  dorsal  front  margin  subtrun- 
cate  (Fig.  2b)  rarely  (Nomotettix)  angulate-  produced  forward. 
(Fig.  Id.)  I.     Tetbigin^,  p.  155. 

Antennae  with  20  or  22  joints;  front  femora  distinctly  and  broadly 
grooved  or  sulcate  above;  pronotum  with  front  dorsal  margin 
rounded  or  angulate-produced  over  the  head  (Fig.  5.) 

II.      BATBACHn)IN.iE,  p.  179. 


ac 

I 


»A11  Fibres  below  6  cited  in  this  key,  and  on  the  succeeding  pages  treating  of  this 
family,  refer  to  those  of  Plate  II.  ores 
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Pl.ATl.:  II. 


Plate  n. — Fig.  i.  Noniotettix  cristatus  (Scudd.),  side  view  of  pronotum  of  short  form; 
10,  side  view  of  same,  long  form;  \b,  cross  section;  ic,  profile  of  head;  id,  head  and  front 
margin  of  pronotum  from  above.  Fig.  2.  Acrydium  ornatum  Say,  combination  figure  to 
show  from  above  outlines  of  i)ronotum  and  wings  of  both  long  and  short  forms;  2a.  show- 
ing sinuses  of  hind  margin  of  lateral  lobe;  26.  head  from  above;  2C.  profile  of  head.  Fig. 
3.  Acrydium  granulatnm  Kirby,  head  from  above;  30,  profile  of  head.  Fig.  4.  Para- 
tettix  ciicullatus  (Burm.),  head  from  above;  4a.  profile  of  head.  Fig.  5.  Tettigidea  later- 
alis  parvipennis    (Harris),    head   from    above.     (After    Morse.) 
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Subfamily  T.  TETRIGIN-S). 

In  addition  to  the  characters  given  in  key  the  members  of  this 
subfamily  differ  from  those  of  Batraohidinte  in  having  the  body 
much  more  slender;  ridges  of  frontal  costa  more  or  less  divergent 
or  forked  above  the  ocellus;  antennae  inserted  opposite  the  lower 
border  of  eyes;  pronotum  more  tapering,  less  tectiform,  more 
often  granulate,  but  usually  less  rugose,  its  median  carina  usu- 
ally higher,  often  cristate ;  hind  tarsi  with  first  segment  distinctly 
longer  than  third.  Five  genera  are  recognized  as  being  repre- 
sented in  our  territory. 

KEY  TO   EASTERN  GEXEBA  OF   TETBIGIX.E. 

a.    Vertex   more   or   less    produced    forward   beyond   the   front   of   eyes, 
viewed  from  above  distinctly  wider  than  one  of  them,  its  front  mar- 
gin angulate  or  rounded,  not  truncate  (Figs.  2b,  3);  dorsal  surface 
of  pronotum  usually  tectiform  or  sloping  between  the  shoulders. 
6.     Ridges  of  frontal  costa  but  feebly  forked;  front  dorsal  margin  of 
pronotum   when  truncate  not  advanced  upon   the  head   to   the 
eyes  (Figs.  2b,  3);  front  of  vertex,  viewed  from  the  side,  angu- 
late or  subrounded. 
c.     Pronotum  with  its  median  carina  raised  in  the  form  of  a  crest 
and  more  or  less  arched  lengthwise,  its  dorsal  front  margin 
produced  in  an  angle  over  the  back  of  head  (Figs.  1,  Id);  ter- 
minal or  upper  notch  of  lateral  lobe  of  pronotum  only  about 
one-half  as  deep  as  the  lower  one;  posterior  process  of  prono- 
tum usually  much  abbreviated  (Fig.  1.)  I.  Nomotettix.  p,  156. 
cc.     Pronotum  with  median  carina  low,  not  arched,  its  dorsal  front 
margin  truncate  or  very  obtuse-angulate   (Figs.  2b,  3);  hind 
margin  of  lateral  lobes  strongly  bisinuate,  the  tegminal  sinus 
usually  nearly  as  deep  as  the  lower  one  (Fig.  2a.) 

II.     AcRTDiusr,  p.  161. 

bb.     Ridges  of  frontal  costa  with  their  lower  halves  widely  divergent 

or  forked;  front  dorsal  margin  of  pronotum  advanced  upon  the 

head  to  the  eyes;   vertex  usually  much  wider  than  one  of  the 

eyes,  its  front,  when  viewed  from  the  side,  distinctly  rounded. 

III.     Neotettix",  p.  171. 
aa.    Vertex  not  at  all  or  barely  advanced  beyond  the  eyes  and  usually  nar- 
rower than  one  of  them,  its  front  margin  truncate  or  nearly  so; 
dorsal  surface  of  pronotum  convex  between  the  shoulders,  its  front 
margin  reaching  the  eyes,  (Fig.  4.) 
d.     Frontal   costa,   in  profile,  feebly   but  distinctly  sinuate   in   front   of 
eyes    (Fig.    4a)  ;    vertex   truncate,   narrower   than   or   subequal    in 
width  to  one  of  the  eyes  (Fig.  4),  its  frontal  carinulae  interrupted 


"After  examing  the  type  of  NeoteUix  proavus  R.  &  H.  at  Philadelphia  and  taking  in- 
to consideration  the  fact  that  the  long-winged  form  mentioned  by  Fox  (1918)  had  the 
hind  margin  of  pronotum  bisinuate,  I  follow  Hebard  (1919)  in  making  the  genus  Caro- 
tetUr  Hancock  (19 18),  a  synonym  of  NeoteUix. 
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by  the  median  carina  but  not  reflexed  backward  at  middle;  an- 
tennae 14-jointed,  inserted  distinctly  below  the  eyes;  pronotum 
granulose,   rarely  finely  scabrous.  IV.     Pabatettix,  p.  175. 

dd.  Frontal  costa  not  at  all  sinuate;  vertex  subtruncate,  in  female  dis 
tinctly  wider  than  one  of  the  eyes,  its  frontal  carinulae  open  in 
front  on  each  side  next  to  the  median  carina  and  curved  or  re- 
flexed  backward;  antennae  13-jointed,  inserted  scarcely  below  the 
eyes;  dorsal  surface  of  pronotum  distinctly  rugose. 

V.     Apotettix.  p.  178. 

I.    NoMOTETTix^2  Morse,  1894a,  150.     (Gr.,  "pasture"  -f  Tettix.) 

Small  feebly  compressed  species,  having  the  front  of  vertex 
rounded  or  slightly  angulate  and  distinctly  advanced  in  front  of 
eyes,  carinate,  the  occiput  usually  with  a  pair  of  minute  tubercles 
behind  the  middle  of  eyes  (Fig.  Id)  ;  antennae  short,  filiform, 
with  12,  rarely  13  segments ;  frontal  costa  deeply  sulcate,  usually 
sinuate  opposite  middle  of  eyes,  its  ridges  acute,  subparallel ;  pro- 
notum as  described  in  key,  its  lateral  lobes  bisinuate  behind,  the 
tegminal  sinus  shallow,  the  lower  one  much  deeper;  tegmina  nar- 
row, their  tips  obtuse;  hind  femora  large,  swollen,  basal  joint  of 
hind  tarsi  longer  than  the  next  two  united. 

Nine  or  ten  nominal  species  of  this  genus  have  been  described 
from  the  Eastern  United  States  and  Canada,  but  Rehn  &  Hebard 
(1916,  127)  have  stated  that  a  study  of  458  specimens  "offers 
convincing  proof  that  but  one  species  of  Nomotettix  exists  in  this 
portion  of  North  America. ^^  This  species  is  divided  into  five 
geographic  races  which  are  typical  over  certain  areas  but  which 
intergrade  so  gradually  that  series  of  specimens  from  numerous 
localities  between  those  where  the  typical  forms  are  found,  show 
intermediates  of  every  degree."  Typical  examples  of  all  of  these 
so-called  races  are  before  me  and  a  careful  study  of  them,  with  the 
keys  and  descriptions  of  both  Hancock  and  R.  &  H.,  show  that 
they  possess  no  fixed  characters  by  which  they  can  be  satisfactor- 
ily separated  bj'  any  key.  I  regard  one  of  them,  arcuatus.  as  only 
an  intermediate  or  intergrading  form  and  three  of  the  others  as 
only  geographic  forms  or  races  of  the  first  named  species,  but  re- 
tain their  names  as  trinomials  in  order  that  the  student,  if  he  so 
desires,  may  use  the  racial  name  in  the  placing  of  his  specimens. 


*^The  suffix  "tettix"  used  as  a  part  of  most  of  the  generic  names  in  this  family,  is 
the   Greek    for   "grasshopper." 


**They  evidently  did  not  take  into  consideration  N.  parvus  Morse  (1895,  14)  and 
N.  sinuifrons  Hancock  (1899,  278),  both  of  which  were  described  from  St.  Anthony  Park, 
Minn.  The  former  species  is  probably  valid  and,  according  to  Somes  (1914,  10)  has  been 
taken  at  several  localities  in  Minnesota.  Since  its  known  range  is  extralimital  it  is  not 
farther  considered  in  this  work.  N.  sinuifrons  is  the  same  as  E.  M.  Walker's  borealis 
and  is  treated  below  as  a  race  of  N.  cristatus,  Hancock's  name  having  priority. 
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64.     XoMOTETTix  CRiSTATUs   (Scudder),  1862,  478.     Crested  Grouse  Locust. 

Grayish  cr  fuscous  brown,  the  disc  of  pronctum  often  ornamented  with 
one  or  two  triangular  velvetj'  black  or  black  and  white  spots.  Vertex 
nearly  twice  as  wide  as  one  of  the  eyes  and  extending  in  front  of  them, 
its  front  border  broadly  rounded  or  more  or  less  obtuse-angulate,  median 
carina  prominent.  Frontal  costa  deeplj"  sinuate  opposite  middle  of  ej'es. 
Pronotum  with,  front  dorsal  margin  advanced  in  an  angle  over  the  head 
sometimes  to  the  posterior  third  of  eyes;  median  carina  strongly  crested 
and  arcuate.  In  the  shorter  and  more  common  form  the  pronotum  ex- 
ceeds but  slightly  the  tip  of  abdomen  and  the  wings  do  not  reach  its  apex; 
in  the  long  form  the  pronotum  extends  2 — 3  mm.  and  the  wings  3 — 4  mm. 
beyond  the  tip  of  abdomen.  Length  of  body,  short  form,  $  ,  7.7 — ^9,  9 , 
8.G— 10.2;  of  pronotum,  $,  7.1—8.5,  $,  8 — 9.5;  of  hind  femora,  $,  4—6, 
9,  5 — 6  mm.  Length  of  body,  long  form,  $,  11 — 11.5,  9,  11 — 12.5;  of 
pronotum,  $,  95 — 10.7,  9,  9.8 — 11.5;  of  hind  femora,  $  and  9,  5 — 5.3  mm. 
(Fig.  1.) 

North  Madison,  Conn.,  Aug.  17  (W.  S.  B.).  Beverly.  Mass., 
April  24  (Morse).  This,  the  typical  form  and  genotype  of  Xomo- 
teffix.  was  described  from  Massachusetts  and  ranges  from  On- 
tario and  Nova  Scotia  throughout  New  England.  New  York  and 
northern  Pennsylvania  south  to  Mt.  Pisgah,  N.  Car.  In  New 
England  Morse  (1894a,  152)  states  that  "it  is  found  everywhere 
on  light  soils,  but  especially  in  dry  pastures  and  other  wild  land 
sparsely  covered  with  a  scanty  growth  of  curling  tufts  of  Dan- 
thonia  grass,  scraps  of  Cladonia  lichens  and  the  leathery  leaves 
of  Antennaria.  It  is  perhaps  somewhat  more  plentiful  in  the 
damper  portions  of  such  localities,  but  differs  much  from  the 
other  species  of  the  subfamily  Tetrigina*.  in  this  particular,  the 
others  preferring  soils  perpetually  moist  or  even  the  shores  of 
lakes  and  streams."  Batracliidca  carinata  Scudder  (1862,  479)  is 
a  name  given  the  long  winged  form  of  typical  cristatus  (Fig.  1  a), 
and  is  very  scarce,  but  one  or  two  to  the  hundred  of  the  short  form 
being  found  by  Morse  in  Massachusetts. 

64a.     NoMOTETTix  CBisTATUs  coMPRESsus  Morse,  1895,  15.  Western  Crested 
Grouse  Locust. 

Typical  examples  of  this  race  or  form  differ  from  typical  cristatus  in 
having  the  front  margin  of  pronotum  projecting  more  strongly  over  the 
head  and  the  median  carina  a  little  higher,  more  strongly  compressed, 
more  evenly  curved  and  often  so  thin  in  section  that,  when  held  against 
the  light,  the  punctuations  of  its  surface  appear  translucent.  Length  of 
body,  S,  7.5—8.4,  9,  8—9.5;  of  pronotum,  $,  7.3—7.8,  9,  8—8.8;  of  hind 
femora,  $  ,  4.3 — 6,  9 ,  5 — 6  mm. 

Originally  described  from  North  Carolina,  this  race  or  form 
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of  the  crested  grouse  locust  is  known  from  southern  New  Jersey 
and  eastern  Pennsjivania  west  to  Michigan  and  Illinois  and  south 
to  Georgia.  It  is  the  only  form  of  Nomotcttix  known  from  Indi- 
ana where  it  probably  occurs  throughout  the  State.  In  the  south- 
ern counties  it  makes  its  home  on  semi-barren  rocky  ridges  and 
the  sides  of  dry  sunny  banks  in  pastures  where  the  grass  is  scant 
or  has  been  cropped  short,  and  where  the  species  of  "everlasting" 
{Antennaria  and  Anaphalis) ,  delight  to  grow.  In  such  places  it 
may  be  taken  by  the  score  in  late  autumn  or  early  spring.  At 
Dune  Park,  Porter  Co.,  it  lives,  says  Hancock  (1902,  59)  "on  dry 
sandy  soil,  lightly  covered  with  fragments  of  twigs,  leaves,  and 
various  fine  debris  accumulated  from  past  seasons.  Among  the 
sand  dunes  it  frequently  seeks  retreat  in  the  clumps  of  prickly 
pear  cactus  on  mossy  covered  ground  slightly  sheltered  by  trees. 
It  is  a  curious  little  species,  and  though  sometimes  quite  common 
locally,  it  requires  the  exercise  of  tact  on  hands  and  knees  to 
capture  the  sprightly  little  insects.  In  the  cool  October  mornings 
they  do  not  appear  to  jump  far,  but  as  the  sunlight  warms  the 
ground  they  become  more  active.  Some  are  then  in  the  last  pupal 
stage,  but  the  majority  are  adult." 

But  three  specimens  of  the  long  form,  atavus  Blatchley  (1903, 
219)  have  been  taken  among  the  hundreds  of  short-winged  ones 
collected  in  Indiana,  a  male  in  Vigo  county  and  a  female  in  each 
of  Lake  and  Perry  counties.  On  account  of  the  greater  length 
of  the  pronotum,  its  median  crest  does  not  appear  so  prominent 
nor  so  strongly  arched  in  the  long  form  as  in  the  more  com- 
mon one. 

Morse,  in  his  notes  following  the  original  descri])tion  of  N. 
compressus,  doubted  its  validity,  and  R.  &  H.  and  Hancock  have 
showns  that  it  merges  and  intergrades  with  cnstatus  so  that  at 
most  it  must  be  considered  as  only  a  geographic  race. 

64b.     NoMOTETTix    CRiSTATus    FLOEiDANUs     Hancock,     1902,     C4.      Florida 

Crested  Grouse  Locust. 

As  represented  in  southern  Florida,  this  race  differs  from  typical 
cristatus  mainly  in  its  distinctly  more  prominent  eyes  and  much  more  ru- 
gose surface  of  pronotum.  The  vertex,  viewed  from  the  side,  is  slightly 
more  acute-angulate,  the  median  carina  of  pronotum  a  little  less  elevated 
and  the  tegmina  notably  smaller.  Length  of  body,  $ ,  G.8 — 7.2,  9 ,  7.8 — 
8.2;  of  pronotum,  $,  6.5—6.8,  $,  7.5—78;  of  hind  femora,  $,  4.1—4.4,  9, 
4.7—5.2  mm. 

Port  Orange,  Fla.,  June  5  (Hancock's  type)  ;  Sarasota,  San- 
ford,   Lakeland,    LaBelle   and    Dunedin,   Fla.,   Nov.   9 — April   5 
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(ir.  S.  B.)  ;  Tifton,  Ga..  June  6  [type  of  X.  arcuatits).  A  compar- 
ison of  the  types  of  both  X.  floridanus  and  N.  arcuatus  shows  lit- 
tle appreciable  difference,  except  in  the  less  rugose  surface  of  the 
pronotum  and  slightly  more  curved  median  carina  of  the  latter. 
K.  &  H.  (1916.  133)  state  that  floridanus  "was  founded  merely 
on  an  intensification  of  the  characters  which  constitute  the  race 
arcuatus,-'  and  that  floridanus  is  "known  only  from  southern  and 
central  Florida,  in  the  northern  part  of  its  range,  gradually  inter- 
grading  with  arcuatus.''  Since  floridanus  has  page  priority  I 
have  dropped  the  name  arcuatus,  the  form  to  which  it  has  been 
referred  being  only  a  connecting  link  or  intermediate  form  be- 
tween the  southern  race  floridanus  and  typical  cristatus.  and, 
quoting  R.  &  H.  (1916,  151),  "the  uselessness  of  a  name  for  inter- 
mediates between  weakly  defined  geographic  races  does  not  re- 
quire comment."  Were  no  intermediate  forms  known,  the  ex- 
amples from  central  and  southern  Florida  are  sufficiently  dis- 
tinctive in  their  larger  eyes  and  strongly  rugose  pronotum  to  have 
specific  rank. 

A  single  male  of  X.  c.  floridanus  with  caudate  or  long  prono- 
tum was  taken  near  Lakeland,  Feb.  16.  1919,  and  is  the  first  long 
form  of  this  race  to  be  recorded.  In  color  it  is  pitchy  black  with 
a  small  white  spot  on  each  shoulder.  The  tip  of  the  pronotum  ex- 
tends 2  mm.  beyond  the  hind  femora  and  is  surpassed  .8  mm.  by 
the  folded  inner  wings.  As  in  A.  c.  comprcssus  the  long  prono- 
tum with  apparently  lower,  less  curved  crest  gives  it  a  very  dif- 
ferent facies  from  the  short  form. 

In  addition  to  the  localities  given  the  race  floridanus  has  been 
recorded  by  "R.  &  H.  under  that  name  from  liakeland.  Ft.  Myers, 
and  LaBelle,  Fla.  (1914d),  and  as  arcuatus  from  Jacksonville, 
Baldwin,  Atlantic  Beach  and  Live  Oak  (1916,  132).  They  record 
the  race  arcuatus  Hancock  also  from  North  and  South  Carolina, 
Georgia  and  Mississippi,  while  under  the  name  Xomotettix  cris- 
tatus denticulatus  it  was  described  and  recorded  by  Morse  (1906, 
119)  from  Oklahoma  and  Texas.  Scudder  (1877a,  90)  recorded 
Batrachidea  cristata  from  Ft.  Reed,  Fla.,  his  specimens  probably 
representing  the  race  floridanus. 

About  Dunedin  A.  c.  floridanus  occurs  in  numbers  from  No- 
vember to  April,  perhaps  throughout  the  year,  in  the  low  grasses 
and  other  vegetation  along  the  sandy  margins  of  ponds  or  small 
lakes,  its  habitats  being  much  more  hygrophilous  than  those  of  the 
northern  forms  cristatus  and  comprcssus.  It  seems  also  to  vary 
more  in  color  than  does  comprcssus  in  Indiana,  a  number  of  the 
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specimens  taken  near  Dunedin  being  a  uniform  pitchy  black,  while 
several  of  them  have  a  large  white  saddle-shaped  blotch  across 
the  middle  of  the  pronotum.  Others  are  grayish-white  with  a  pair 
of  velvety  black  spots  in  front  of  humeral  angles  and  another 
larger  pair  behind  them.  That  the  intermediate  form,  hitherto 
known  as  arcuatus,  has  a  similar  love  for  moist  surroundings  is 
shown  by  R.  &  H.,  who  state  that  in  North  Carolina  and  Georgia 
"it  was  widely  distributed  and  sometimes  abundant  in  the  under- 
growth of  the  long-leaf  pine  woods,  particularly  where  the  ground 
is  low,  sandy  and  water-soaked.  It  has  also  been  found  abundant 
in  low  spots  covered  with  short  green  grasses  in  the  midst  of  saw 
palmetto  flats." 

G4c.     NoMOTETTix    cRisTATus    siNuiFKO>'s    Haiicock,    1899,    278.     Northern 
Crested  Grouse  Locust. 

This  northern  form  or  race  differs  from  cristatus  in  having  the  vertex 
projecting  a  shorter  distance  in  front  of  eyes,  its  median  carina  less  promi- 
nent and  when  viewed  from  the  side,  the  angular  excavation  of  the  frontal 
costa  above  the  bases  of  the  antennae  more  shallow.  Antennae  one-fourth 
shorter  than  in  cristatus;  eyes  slightly  more  prominent.  Pronotum  more 
rugose-scabrous  and  with  front  margin  less  projecting  over  the  head. 
Length  of  body,  $,  85;  of  pronotum,  8;  of  hind  femora,  5 — 5.G  mm. 

A  comparison  of  Hancock's  type  of  N.  sinuifrons  taken  at  St. 
Anthony  Park,  Minn.,  and  a  cotype  of  N.  horealis  E.  M.  Walker 
(1909.  173)  shows  them  to  be  the  same  as  surmised  by  Hancock 
(1918),  the  only  evident  difference  being  the  slightly  wider  vertex 
of  the  former.  N.  horealis  was  described  from  two  females  taken 
on  the  shore  of  Diamond  Lake,  Temagami  District,  Ont.,  Sept.  7, 
190(S,  and  has  not  been  recorded  elsewhere.  They  were  found  in 
company  with  Acrydium  acadicum  (Scudder),  on  a  strip  of  dry, 
sandy  soil  along  the  border  of  a  sphagnum  bog,  and  separated 
from  the  lake  proper  by  a  narrow  ridge  a  few  feet  in  height  cov- 
ered with  scrub  pine  and  blueberries.  Outside  of  Minnesota  the 
only  record  for  Y.  sintnfrons  under  that  name  is  by  Smith  (1910, 
178)  from  Lakehurst,  N.  J. 

*     *     * 

In  addition  to  Nomotettix  cristatus  Scudder  and  its  races,  de- 
scribed above,  I  have  examined,  through  the  kindness  of  Dr.  Han- 
cock, the  types  of  Nomotettix  validus  and  X.  arcticus  Hancock 
(1909,  415).  These  undoubtedly  represent  the  short  and  long 
forms  respectively  of  a  Koniotcttix  very  distinct  from  37".  cristatus. 
However,  the  exact  locality  at  which  they  were  taken  is  a  matter 
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of  doubt,  as  they  formed  a  part  of  the  W.  W.  Saunders  collection 
purchased  by  Mrs.  F.  W.  Hope  and  presented  by  her  in  1873  to 
the  University  Museum,  Oxford,  England.  They  were  labelled 
briefly  "Amer.  b.,"  which  R.  Shelford.  Curator  of  the  Museum,  in- 
terpreted to  Hancock  as  "North  America.''  Dr.  Hancock  states 
(Ms.)  that  they  are  "probably  from  the  eastern  part  of  Canada  in 
the  neighborhood  of  Hudson  Bay,  judging  from  other  material 
examined  at  the  same  time."  A  brief  comparative  diagnosis  of 
the  species  is  therefore  included  as  follows: 

( ) .     NoMOTETTix  VAUDUs  Hancock,  1909,  415. 

Stouter  than  N.  cristatus.  Dark  gray,  the  median  crest  of  pronotum 
in  the  type  dull  yellow.  Vertex  with  front  margin  obtuse-angulate,  more 
strongly  produced  in  front  of  ej'es  than  in  cristatus.  its  median  carina 
slender,  ,more  elevated,  continuous  with  the  frontal  costa,  the  latter  not 
excavated  or  concave  between  the  eyes  as  in  cristatus,  its  branches  narrow, 
distinctly  divaricate,  nearly  as  much  so  as  in  Xeotettix.  Pronotum  with 
front  dorsal  margin  more  obtuse  and  less  produced  forward  than  in  cris- 
tatus. Median  carina  lower  and  less  arched  than  there; posterior  process 
acute,  reaching  almost  to  tips  of  hind  femora;  tegminal  sinus  almost  ob- 
solete, lower  one  wide,  rather  deep,  the  lobe  between  them  evident  only  as 
a  convexity  of  the  hind  margin.  Length  of  body,  short  form,  9,  11;  of 
pronotum,  8.8;  of  hind  femora,  6.5  mm.  Long  form,  length  of  body,  $,13; 
of  pronotum,  11.5;  of  hind  femora,  5.5  mm. 

Two  females,  with  origin  as  above  given,  were  described  by 
Hancock.  I  consider  his  N.  arcticus  only  the  long  form  of  validus. 
The  body  is  more  slender,  but  the  characters  of  vertex,  frontal 
costa,  etc.,  are  the  same. 

II.  AcRYDiuM  Geoff roy,  1764,  390.  (Gr.,  "a  locust.") 
This  genus,  which  replaces  Tetrlr  Latreille  (1802),  (Tettix 
Charp.,  1841  of  most  authors),  comprises  those  grouse  locusts 
having  the  vertex  wider  than  one  of  the  eyes,  and  distinctly  pro- 
duced in  front  of  them  (Figs.  2b,  3),  its  front  margin  either  sub- 
acute, subangulate  or  rounded,  carinate  at  middle ;  antennae  often 
shorter  than  head,  12-  to  14-jointed,  never  reaching  the  shoulders ; 
pronotum  more  or  less  rugose-granulate,  with  median  carina  usu- 
ally distinct  but  not  arched  or  raised  as  in  Xomotettix,  front  mar- 
gin truncate  or  feebly  angulate.  posterior  process  acute,  very  often 
abbreviated,  the  apex  reaching  the  end  of  abdomen  in  short  forms 
and  usually  extending  much  beyond  it  in  long  ones  of  the  same 
S|)ecies;  hind  femora  swollen  but  more  slender  than  in  XomoteftlT; 
hind  tibiae  feebly  enlarged  near  apex,  their  carinse  short,  spinose ; 
first  joint  of  hind  tarsi  distinctly  longer  than  third. 
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Hancock  (1906)  lists  49  nominal  known  species,  17  of  them 
from  North  America,  but  a  number  of  these  are  now  known  to  be 
only  long-  or  short-winged  forms  or  geographic  races  of  the  same 
species,  only  five  valid  species  and  three  races  or  varieties  being 
recognized  from  our  territory. 

KEY    TO    EASTERN    SPECIES    OF    ACRYDIUM." 

a.     Median  carina  of  pronotum  more  or  less  distinctly  elevated  along  its 
entire   length;    dorsal  surface  of  pronotum  higher  in   the  middle, 
sloping  on  the  sides,  more  or  less  rugose  or  wrinkled  as  well  as 
granulated;   sides  of  vertex  sinuate,  its  disc  therefore  feebly  nar- 
rowed opposite  the  middle  of  eyes. 
&.     Front  of  vertex,  viewed  from  above,  obtusely  angulate,  its  median 
carina  not  projecting  beyond  the  sides  (Fig.  3.) 
c.     Body  very   slender,   the   pronotum   relatively   narrow   between 
the  shoulders  and  posteriorly  attenuate;  frontal  costa,  viewed 
from  the  side,  very  slightly  sinuate  between  the  eyes;  upper 
or  tegminal  sinus  of  lateral  lobes  nearly  as  deep  as  the  lower 
one.  65.     gbanulatum. 

cc.  Body  stouter,  the  pronotum  much  broader  between  the  should- 
ers, much  less  attenuate  but  acute  posteriorly;  frontal  costa 
viewed  in  profile  distinctly  sinuate  between  the  eyes;  teg- 
minal sinus  obviously  more  shallow  than  the  lower  one. 

66;.      BRUNNERI. 

&6.     Front  of  vertex,  viewed  from  above,  convex  or  rounded,  its  me- 
dian carina  distinctly  projecting  as  a  small  tooth  beyond  the 
sides  (Fig.  2b.) 
d.    Median   carina   of   pronotum   not    elevated    or   compressed    and 
curved  between  and  before  the  shoulders;    frontal  costa  but 
slightly  sinuate  between  the  eyes;   form  more  slender. 

67.      ORNATXJM. 

dd.     Median  carina  of  pronotum  between  and  before  the  shoulders 
obviously  more  elevated,  compressed  and  more  or  less  curved; 
frontal  costa  distinctly  concave  or  sinuate  between  the  eyes; 
form  more  robust, 
e.     Tegminal  sinus  almost  as  deep  as  the  inferior  one;   middle  fe- 
mora enlarged,  in  male  nearly  one-half  as  wide  as  long;  pro- 
notum more  slender,  in  short  form  distinctly  surpassing  the 
tips  of  hind  femora.  67a.    hancocki. 

ee.  Tegminal  sinus  much  more  shallow  than  the  inferior  one;  mid- 
dle femora  three  times  or  more  as  long  as  wide;  pronotum 
broader  and  shorter,  in  the  short  form  scarcely  reaching  the 
tips  of  hind  femora.  68.     acadicum. 

aa.     Median  carina  of  pronotum  indistinct,  not  at  all  or  very  little  ele- 
vated;   dorsal  surface  of  pronotum  flat  or  nearly  so,  the  surface 


"Hancock  (1909,  414)  described  Tcttix  {Acrydium)  americana  and  its  short  form  rfi- 
morpha  from  specimens  in  the  Oxford  (England)  University  Museum.  Since  their  or- 
iginal   locality   is   in    doubt,    being   designated   only    as   "Amer.   b.,"    they   are    not   consid- 

t^r^A    in     tViic    urrtrlr 


ered  in  this  work. 
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granulated,  rarely  rugose;   sides  of  vertex  subparallel,  its  disc  not 

narrowed  opposite  the  middle  of  eyes. 

g.     Pronotum  granulose,  its  lateral  carinae  only  moderately  compressed, 

its    dorsal   surface   not    suddenly    strongly   narrowed    behind    the 

shoulders;  oblique  ridges  of  hind  femora  feeble. 

h.     Body  rather  slender,  the  posterior  portion  of  pronotum  prolonged, 

acute;    vertex   distinctly   depressed    in   front;    eyes   prominent; 

frontal  costa  feebly  sinuate,  narrowly  sulcata.        69.     abexosum. 

hh.     Body  more  robust,  the  pronotum  less  prolonged  posteriorly   (Fig. 

62.);  vertex  but  little  depressed  in  front;  eyes  of  medium  size; 

frontal  costa,  viewed  from  the  side,  distinctly  sinuate  between 

the  eyes.  69a.     obscubum. 

gg.     Pronotum  rugose-granulose,   its  lateral  carinae  decidedly  compressed 

and  dorsal  surface  strongly  narrowed  behind  the  shoulders;  oblique 

ridges  on  outer  face  of  hind  femora  strong.  69b.     blatchleyi. 

65.     AcBYDiuii   GBAXtTLATUM   Wm.   Kirby,    1837,   251.     Granulated   Grouse 

Locust. 

Body,  especially  that  of  male,  very  slender.  Color  variable,  usually 
wholly  grayish  or  reddish-brown,  sometimes  blackish;  pronotum  often 
with  a  median  yellowish  band  along  the  full  length,  rarely  with  irregular 
brown  or  black  spots  preceded  by  a  white  or  cream-colored  saddle-like 
marking.  Surface  of  pronotum  and  legs  finely  granulated;  the  dorsal 
surface  of  the  former  also  rugose  with  numerous  very  short  ridges  or  tu- 
bercles. Vertex  as  described  in  key,  its  front  border  considerably  ad- 
vanced in  front  of  eyes;  face  very  oblique;  eyes  small.  Pronotum  with 
front  margin  truncate,  posterior  process  attenuate,  the  apex  acute,  pass- 
ing the  hind  femora  2 — 4.5  mm.;  median  carina  prominent  throughout  but 
not  crested.  Wings  reaching  to  or  slightly  beyond  tip  of  pronotum;  in 
life  bluish  or  bottle-green  in  color.  Length  of  body,  $,  8.5 — 13.5;  $, 
11 — 15.3;  of  pronotum,  $,  8 — 115,  $,  12 — 13.5;  of  hind  femora,  ^,6,  9, 
7  mm.   (Fig.  60.) 

Lake,  Porter,  Fulton,  Marshall,  Marion  and  Franklin  counties, 
Ind.,  Feb.  20— Oct.  7;  LaSalle  Island  and  South  Haven,  Mich., 
June  1 — July  29  (TF.  S.  B.).  Doubtless  occurs  throughout  Indi- 
ana, but  much  more  abundant  in  the  northern   portion,  as  it 

ranges  from  Nova  Scotia 
and  throughout  New 
England  westward  to  the 
Pacific  and  northward 
through  British  America, 
Kirby's  unique  type  hav- 
ing been  taken  in  Lat. 
65  degrees.  It  is  not  re- 
corded south  of  New  Jer- 

Fig.  Co.     Male.   X   :?:  jjronotum  of  two  color  varieties,    ^ey,        SOUthem        Indiana 

and  Kansas. 


(After   Kirby.) 
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This  slender  grouse  locust  has  an  esi)ecial  liking  for  marshy 
and  boggy  tracts  about  the  margins  of  lakes  and  tamarack 
swamps,  though  it  is  likely  to  occur  anywhere  in  low  wet  woods, 
and  one  specimen  was  taken  in  Marion  County  April  15,  while 
swimming  on  the  surface  of  a  woodland  pond.  It  is  sometimes, 
however,  found  in  drj^  localities  as  Somes  (1914,  11)  records  not- 
ing a  colony  in  a  sandy,  cultivated  field  in  Iowa,  at  least  a  mile 
from  any  stream  or  body  of  water,  where  they  were  feeding  upon 
the  tender  stems  of  young  grain.  In  Vigo  Co.,  Ind.,  it  was  found 
hibernating  February  20  beneath  logs  along  the  sandy  border 
of  a  large  river-bottom  pond!  The  light  band  along  the  middle 
line  of  pronotum  is  in  a  high  degree  protective  when  the  locusts 
dwell  among  the  grasses  and  sedges  of  marshy  tracts,  as  it  har- 
monizes with  the  dried  blades  of  these  plants. 

Hancock  (1902,  72)  records  the  finding  of  granulatum  in  Wis- 
consin on  the  ground  ''about  i)rostrate  tree  trunks,  which  were 
molding  in  decay  and  covered  with  greenish  lichens  and  mosses. 
The  yellowish  and  brownish  fallen  le{\ves  were  everywhere  scat- 
tered over  the  bed  of  the  forest.  Occasionally,  Avhen  the  wind  waS' 
not  blowing,  I  was  able  to  mark  the  presence  of  the  little  locusts 
by  the  sound  made  as  they  jumped  upon  the  dried  leaves."  Morse 
(1894a,  163)  says  that  "in  New  England  this  species  prefers 
sedgy  meadow  lands  and  swales  on  sandy  soil  occasionally  flooded 
by  rains  or  freshets  and  peri)etually  moist.  The  bulk  of  my  speci- 
mens were  taken  on  a  boggy  swamp  which  had  been  filled  in  with 
sand,  and  on  which  water  stood  more  or  less  of  the  time."  Baker 
found  granulatum  hibernating  beneath  stones  at  Ft.  Collins,  Col., 
while  in  Michigan  Hebard  took  it  in  early  July  about  marshy 
spots  on  logging  trails  where  they  were  very  active,  springing  sev- 
eral feet  when  flushed.  Scudder  (lS98c)  states  that  it  has  several 
times  been  taken  close  to  the  summit  of  Mt.  Washington  and 
occurs  everywhere  in  New  England. 

A  form  with  the  pronotum  and  wings  more  or  less  abbreviated 
is  occasionally  found  with  the  common  form  of  granulatum.  To  it 
Hancock  has  given  the  varietal  name  varicgatus.^^  Tcttiw  luggeri 
Hancock  (1897,  109),  recorded  from  Minnesota  and  Illinois,  is  a 
synonym  of  granulatum.  It  was  distinguished  only  by  having 
the  front  border  of  vertex  convex  instead  of  obtuse-angulate,  and 
both  Hancock  (1902,  73)  and  Somes  (1914,  11)  record  the  finding 


'■■'Another  form  with  wider  pronotum,  the  incnrvata  Hancock,  described  from  Wash- 
■ington,  Colorado  and  New  Mexico,  is  listed  by  Morse  (1919)  from  Northern  New  Eng- 
land  as   a   variety   of  granulatum.      Its   status   is  as   yet   uncertain. 
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of  numerous  intermediate  connecting  forms.     T.  morsei  Hancock 
(1899,  280)  is  also  a  sjnonym,  as  noted  bj  its  author  (1906,  58). 

66.     AcBYDiUM  BBUXNERi  (Bolivar),  1887,  266.     Brunner's  Grouse  Locust. 

Body  broad,  granulate;  fuscous  or  dark  brownish-yellow,  often  with 
two  black  spots  on  pronotum.  Vertex  twice  as  wide  as  one  of  the  eyes, 
strongly  advanced  in  front  of  them,  its  front  margin  obtuse-angulate; 
sides  broadly  emarginate  opposite  the  middle  of  eyes,  the  vertex,  there- 
fore, broader  in  front  of  the  emargination.  Pronotum  with  front  margin 
truncate,  nearly  reaching  hind  border  of  eyes;  posterior  process  acute, 
scared  J'  reaching  apex  of  hind  femora  (short  form)  or  distinctly  surpass- 
ing them  in  the  long  form,  caudata  Hancock  (1906,  59);  median  carina 
distinct  but  low.  Tegmina  elongate-oval,  their  tips  rounded;  wings  equall- 
ing or  slightly  surpassing  the  apex  of  pronotum.  Length  of  body,  short 
form,  $,  9 — 10.3,  $,  11.4—14-5;  of  pronotum,  $,  9.3,  9,  10.5—12;  of  hind 
femora,  $,  5 — 6,  $,  6 — 6.6  mm.  Long  form,  length  of  body,  15.5;  of  pro- 
notum, 13.8;  of  hind  femora,  6.2  mm. 

Tsle  Royale  and  Porcupine  Mts.,  Mich.  (Huhhell)  ;  Kaslo,  B.  C. 
{CaudcU).  Known  only  from  Canada,  Michigan  and  the  North- 
western United  States.  Bolivar's  types  were  from  Hudson  Bay. 
E.  M.  Walker  (1909,  174)  has  recorded  it  from  Temagami  Falls 
and  Algonquin  Park,  Ontario,  the  single  specimen  from  the  for- 
mer locality  being  a  macropterous  male,  having  the  pronotal  pro- 
cess extending  4  mm.  and  the  wings  4.7  mm.  beyond  the  tips  of 
hind  femora.  It  was  found  Sept.  2  in  a  small  opening  on  a  por- 
tage through  a  forest  of  mixed  white  pine,  spruce,  balsam,  canoe 
birch,  etc.  The  pair  at  hand  from  Michigan  seem  to  be  inter- 
mediate between  the  brachypterous  and  macropterous  forms,  the 
pronotum  in  both  slightly  surpassing  the  hind  femora,  in  the  male 
by  about  2  mm.  The  specimens  from  the  Hancock  and  U.  S.  Na- 
tional Museum  collections  were  taken  by  Caudell  at  Kaslo,  B.  C, 
July  2 — Aug.  5,  and  are  all  brachypterous.  Hancock  (1902,  76) 
records  it  from  Oregon,  Green  River,  Wyoming  and  Tennessee 
Pass,  Colorado.    Tettix  tentatiis  Morse  (1899,  200)  is  a  synonym. 

67.     AcBYDiUM  OBXATtJM  Say,  1824,  10.     Ornate  Grouse  Locust. 

Size  medium,  form  slender.  Color  extremely  variable,  usually  dark 
grayish,  sometimes  rusty  brown  or  fuscous;  often  ornamented  with  two 
or  four  irregular  velvety  brown  spots  on  dorsal  surface  of  pronotum.  more 
rarely  a  large  whitish  spot  in  front  of  these;  hind  femora  often  with  one 
or  two  white  blotches  on  the  outer  face  (Fig.  59)  Surface  of  pronotum 
and  legs  everj-where  finely  granulate;  posterior  half  of  pronotum  usually 
rugose  with  numerous  short,  oblique  wrinkles  or  ridges.  "Vertex  as  de- 
scribed in  key,  its  front  border  distinctly  projecting  in  front  of  eyes. 
Pronotum  variable  in  length,  in  the  long  form  less  prolonged  backward 
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than  in  granulatum,  its  dorsal  front  margin  truncate;  median  carina  dis- 
tinct but  not  as  high  as  in  granulatum.  Inner  wings  fully  developed,  ex- 
tending slightly  beyond  apex  of  pronotum  (Fig.  2.)  The  short  form, 
Tettix  triangularis  Scudder  (1862,  475)  appears  somewhat  stouter,  due  to 
the  abbreviated  pronotum  which  is  more  acute  and  reaches  only  the  tips 
of  hind  femora,  while  the  wings  do  not  extend  beyond  its  apex  (Fig.  2.) 
The  two  forms  have  been  proven  by  Hancock  to  interbreed  and  the  meas- 
urements intergrade,  the  following  being  the  extremes.  Length  of  body 
$,  8.5—12.5,  9,  9—13.5;  of  pronotum,  $,  7.5—10-5,  $,  8—12;  of  hind  fe- 
mora,  $,  4.5 — 5.5,    $,  5 — 7  mm.     (Fig.  59.) 

The  ornate  grouse  locust  is  a  common  species  throughout  Indi- 
ana, and  may  be  found  any  month  in  the  year,  but  is  most  abun- 
dant in  late  autumn  and  early  spring,  occurring  then  usually  along 
the  edges  of  dry  open  woods  and  on  gravelly  hillsides,  while  in 
summer  it  is  occasionally  found  in  company  with  Paratettix  cu- 
cullatus  (Burm.)  about  the  borders  of  streams  and  ponds.  It 
sometimes  makes  its  home  in  grassy  plots  and  lawns,  especially 
those  which  are  wooded,  in  the  outskirts  of  cities,  and  is  then 
often  seen  sunning  on  the  cement  and  other  sidewalks  along  their 
margins.  The  form  triangularis  more  often  occurs  in  sandy  local- 
ities, and  in  some  places  far  outnumbers  the  typical  form. 

On  a  bright  sunny  afternoon  in  late  November,  I  once  found 
both  forms  of  ornatum  very  common  on  a  sloping  hillside  two 
miles  north  of  Indianapolis.  A  clover  field  was  here  adjoining 
an  open  woods  pasture,  and  the  second  crop  had  been  cut  in 
October  for  the  seed.  Many  of  the  dead  stalks  had  fallen  close 
along  the  fence  row  separating  the  fields,  and  here  the  little  lo- 
custs were  in  abundance,  their  bodies  all  grayish -brown,  and  cor- 
responding very  closely  to  the  dead  clover  stems ;  so  closely,  indeed, 
that  they  were  not  visible  until  they  hopped,  and  then  had  to  be 
"marked  down"  before  they  were  captured.  Beneath  the  bottom 
rails  of  the  old  fence  they  had  found  a  comfortable  abiding  place 
and  winter  retreat,  and  on  this  bright  afternoon  had  been  tempted 
forth  to  bask  in  the  sunlight  and  perchance  to  feed  upon  the  green 
clover  leaves  which  were  yet  abundant  in  places  among  the  dead 
and  fallen  stems. 

A.  ornatum  ranges  from  New  England  and  Ontario  west  to 
Alberta  and  Colorado  and  south  and  southwest  to  North  Caro- 
lina, Tennessee,  Mississippi,  Texas  and  New  Mexico.  It  is  re- 
corded by  Scudder  from  the  summit  of  Mt.  Washington,  and  in 
the  northern  states  is  often  found  in  company  with  Nomotettix 
crisfafus  and  Acrj/dinin  (jranulntum^  though  usually  preferring 
dryer  localities  than  does  the  latter  species. 
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A  study  of  the  type  and  other  specimens  of  Tettix  crassus 
Morse  (1899,  201)  from  both  the  Morse  and  the  U.  S.  National 
Museum  collections,  shows  no  characters  sufficiently  distinctive 
to  separate  it  from  ornatum.  Three  of  the  specimens  labelled 
crassus  from  the  National  Museum  collection  I  regard  as  only 
slender  bodied  males  of  the  long  form,  or  typical  ornatum,  one  of 
them,  from  Constantine,  Mich.,  having  been  determined  by  Han- 
cock, and  furnishing  the  basis  for  his  Michigan  record  of  crassus 
(1906,  59),  which  is  the  oply  record  from  the  eastern  States,  it 
having  been  described  from  Colorado  and  recorded  from  British 
Columbia,  Nebraska,  New  Mexico,  Missouri  and  Kansas.  Morse 
agrees  with  me,  not  only  in  making  crassus  a  synonym  of  orna- 
tum, but  in  reducing  his  hancocki  to  varietal  rank. 

67a.     AcRYDiuM  ORNATUM  HANCOCKI  (Morse),  1899,  200.     Hancock's  Grouse 

Locust. 

A  variety  of  A.  ornatum  Say,  with  wliich  it  agrees  in  color,  granula 
tion  and  rugosity  of  surface,  but  differs  in  its  more  robust  form,  with 
wider  and  slightly  more  projecting  vertex,  and  "notably  in  the  enlarged 
middle  femora,  the  expanded  portion  of  the  latter  in  the  male  being  neari> 
or  quite  one-half  as  broad  as  long  (in  ornatum  seldom  more  than  one- 
third),  the  difference  less  noticeable  in  the  female."  Pronotum  with  hu- 
meral angles  more  pronounced  and  mid-carina  slightly  more  elevated  in 
front  of  shoulders.  Length  of  body,  $ ,  8.3 — 12,  9 ,  9 — 13 ;  of  pronotum,  $ , 
8.5—11,  9,  8—12;  of  hind  femora,  5,  5,  9,  5.5—6  mm. 

Marshall,  Marion,  Vigo  and  Crawford  counties,  Ind.,  May  20 — 
Nov.  3  {W.  S.  B.).  Morse's  cotypes  were  in  part  from  Vigo  Coun- 
ty. Ranges  from  Montreal  west  to  Saskatchewan,  and  widely  dis- 
tributed in  the  Upper  Austral  and  Transition  zones  of  the  U.  S., 
west  to  Colorado  and  south  to  North  Carolina,  Tennessee  and  Cen- 
tral Arkansas,  occurring  most  generally  on  moist  upland  soils  of 
sandy  texture,  especially  on  high  elevations.  In  Indiana  it  fre- 
quents the  same  localities  as  A.  ornatum,  the  two  being  often 
found  in  company.  Forms  with  both  long  and  short  pronotum 
are  known,  the  name  ahhreviatum  having  been  given  to  the  short 
one,  which  is  usually  the  more  abundant.  In  the  long  form  the 
pronotum  and  wings  pass  the  hind  femora  about  3.5  mm. 
68.     AcRYuiuM  ACADicuM   (Scuddcr),  1875f,  345.     Acadian  Grouse  Locust. 

Body  robust.  Color  grayish-  or  clay-yellow,  the  pronotum  often  with 
a  small  black  spot  each  side  in  front  of  humeral  angles  and  a  larger  one 
behind  them,  these  sometimes  separated  by  a  wide  saddle-shaped  white 
spot;  hind  femora  with  a  few  scattered  black  markings.  Vertex  more 
than  twice  as  broad  as  one  of  the  eyes,  strongly  advanced  in  front  of  them, 
the  front  margin  rounded  or  feebly  obtuse-angulate,  its  median  carina  dis- 
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tinctly  projecting.  Frontal  costa  distinctly  sinuate  opposite  middle  of 
eyes,  its  sides  parallel  and  sulcus  rather  wide  and  deep-  Pronotum  with 
front  margin  truncate  and  posterior  process  acute;  dorsal  surface  finely 
and  evenly  granulate,  notably  widened  between  the  shoulders,  the  humeral 
angles  obtusely  rounded;  tegminal  sinus  small,  shallow,  the  lower  one 
widely  angulate,  the  median  lobe  between  the  two  feebly  developed.  Teg- 
mina  elongate-oval,  their  tips  subacuminate.  Wings  extending  to  or  nearly 
to  apex  of  pronotum.  Length  of  body,  $,  9.5 — 10;  of  pronotum,  9 — 9.6; 
of  hind  femora,  5.5 — 6  mm.     (Fig.  Gl.) 

This  is  also  a  species  of  northern  range,  Scudder's  type  being 
from  Lake  of  the  Woods,  Ontario.  Recorded  in  our  territory  from 
Baraga  County,  Michigan,  July  5 — Aug.  1.  {Behn, 
1904d,  232)  ;  Diamond  Lake,  Temagami  District  and 
Ft.  William,  Ontario  (E.  M.  Walker,  1909,  175). 
Known  also  from  Cheboygan  Co.,  Mich.,  Aweme,  Man- 
itoba, St.  Antlion,y  Park,  Minn.,  Steamboat  Springs 
and  San  Louis,  Colorado,  Nebraska  and  northern  New 
Mexico.  Walker's  specimen  from  Ft.  Williams  was  a 
Fig.  6i.    Fe   long  form  female,  with  body  11  and  pronotum  12.2 

ni  3.  1  C        ^^        2 

(After  Cu  g '  mm.  in  length.  It  appears  to  prefer  much  the  same 
^^^'  habitats  as  does  A.  granulatum,  occurring  about  the 

edges  of  peat  bogs  and  cedar  swamps  and  along  the  banks  of 
streams.  A  St.  Anthony  Park  specimen  has  a  large  white  spot 
across  the  pronotum  at  its  widest  part,  this  bordered  in  front  by 
two  small  and  behind  by  two  larger  triangular  black  velvety  spots. 
The  males  appear  to  be  very  scarce.  There  are  none  in  the  Na- 
tional Museum  or  Hancock  collections  and  the  only  specific  men- 
tion of  them  is  b}^  Rehn  (1904,  232),  who  records  two  from  Pe- 
quaming,  Mich. 
69.     AcBYDiuM  ARENOSUM    (Burm.),  1838,   659.     Sanded  Grouse  Locust. 

Body  rather  slender;  pronotum  everywhere  minutely  granulate  but 
little  rugose  or  wrinkled.  Color  grayish  or  blackish,  often  with  a  large 
squarish  white  spot  on  dorsal  surface  between  the  humeral  angles,  this 
spot  usually  with  traces  of  black  on  its  hind  margin.  Vertex,  viewed  from 
above,  nearly  twice  the  width  of  one  of  the  eyes,  extending  but  little  be- 
yond front  of  them,  its  front  margin  subtruncate;  median  carina  indis- 
tinct, scarcely  if  at  all  projecting.  Antennae  slender,  the  joints  elongate. 
Pronotum  as  described  in  key,  front  margin  truncate,  posterior  portion 
usually  prolonged  and  extending  much  beyond  the  hind  femora;  tegminal 
sinus  rather  deep,  the  lower  sinus  wider  and  deeper,  the  lobe  between 
them  prominent,  obtuse.  Tegmina  elongate-oval,  their  tips  obtusely 
rounded.  Inner  wings  fully  developed,  a  little  surpassing  the  tip  of  pro- 
notum. Front  femora  sinuate  or  lobed  beneath.  Length  of  body,  $  ,  8 — 12, 
$,  9—14;  of  pronotum,  $,  9.8—10.5,  $,  12—13;  of  hind  femora,  $,  4.3 — 5, 
$  ,  5.3 — 5.7  mm. 
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Common  throughout  southern  Indiana,  Kosciusko  county  only 
in  the  northern  portion ;  April  9 — Oct.  4.  Leon  County  and  Jack- 
sonville, Fla.,  February — April  (R.  ^  H.,  1904 j.  Ranges  from  In- 
diana and  Virginia  west  and  south  to  Nebraska,  Louisiana  and 
Texas.  Common  throughout  the  southern  States  except  peninsu- 
lar Florida,  where  it  is  replaced  by  the  race  hlatchleyi.  In  Indiana 
it  frequents  upland  woods  which  are  dry  and  open,  being  seldom 
found  in  the  vicinity  of  water.  Elsewhere  it  is  said  to  occur 
mainly  on  sandy  loams  in  company  with  other  xerophilous  species 
of  the  famih-.  From  A.  ornatum  it  may  be  easily  separated  by 
its  more  slender  form,  flatter  and  less  projecting  parallel-sided 
vertex,  more  depressed  pronotum  with  less  prominent  median 
carina,  and  by  its  evenly  and  finely  granulated  surface.  The 
annulations  of  antennae  and  legs  are  much  less  distinct  than  in 
ornatum  and  the  general  color  is  not  so  variable.  A  short  form 
is  known  but  is  very  scarce. 
69a.     AcBYDiuM    ABENOSUM    OBSCxmuM     (Hancock),     1896,    239.     Obscure 

Grouse  Locust. 

A  form  or  variety  of  arenosum  with  which  it  agrees  in  color.  Distin- 
guished by  the  slightly  larger  size,  with  vertex  less  depressed  in  front; 
frontal  costa  in  profile  more  projecting  beyond  the  eyes,  the  sinuation 
more  distinct  between  their  lower  portion,  viewed  in  front  the  costa  more 
appreciably  furcate.  Eyes  smaller.  Pronotum  strongly  constricted  before 
the  shoulders,  less  prolonged  backward  than  in  arenosum;  the  median 
carina  indistinct  through  most  of  its  length,  a  little  raised  on  anterior 
third.  Tegmina  more  elongate.  Inner  wings  extending  slightly  beyond 
tip  of  pronotum.  Length  of  body,  $,  11 — 11.7,  9,  13 — 13.9;  of  pronotum, 
$,  9.8—11,  9,  11.5—13;  of  hind  femora,  $,  4.5—5.2,  9,  5-5  mm.     (Fig.  62.) 

Yigo,  Marion  and  Lake  counties,  Indiana,    Apr.    6 — Nov.    7. 

Range  in  general  more  northern  than  that  of  typical  arenosum, 
extending  through  the  upper  Carolinian  and 
Transition  zones  in  eastern  North  America 
or  from  Truro,  Nova  Scotia,  DeGrassi  Point, 
Ont.,  and  eastern  Maine,  west  to  St.  Anthony 
Park,  Minn.,  and  Nebraska,  south  to  Mary- 
land, Virginia,  northern  Georgia,  Missouri 
and  Kansas.  Intergrades  with  typical  areno- 
sum in  the  southern  part  of  its  range,  and 
very  close  to  it  wherever  found.  In  Indiana  it 
occurs  with  arenosum.  and  Haijcock  wrote  me 
when  returning  some  specimens,  that  some  of 
them  labelled  by  him  as  obscurum  "shade  off 

^'^^■(After^H^ncoc^)*'^'     ^°*®  fomis  approachiug  arenosum.'''' 
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Synonyms  of  this  variety  or  of  typical  arenosum  are  Tettix  an- 
gustus  Hancock  (1896,  238),  which  he  later  placed  (1902,  89)  "as 
a  variety  which  merges  into  arenosum  on  the  one  side  and  obscu- 
rutn  on  the  other" ;  T.  gihhosa  Hancock,  which  was  considered  by 
me  (1903,  225)  as  "only  a  shorter  and  wider  form  of  arenosum 
having  the  pronotum  a  little  more  constricted  than  usual  in  front 
of  the  shoulders";  and  T.  inflatus,  decoratus  and  fluctuosus  Han- 
cock, which  have  since  been  stated  by  their  author  (1902,  90)  to 
be  synonyms.  Rehn  (1904f,  326)  says  that  "the  separation  of 
ohscurum,  arenosum  and  gihhosum  is  a  task  which  is  practically 
hopeless.  There  is  some  evidence  in  retaining  ohscurum  as  a  geo- 
graphic race  of  arenosum,  but  gihhosum  is  inseparable  from  oh- 
scurum." In  their  latest  paper  treating  of  the  Tetrigidae  (1916, 
134)  R.  &  H.  have  retained  ohscurum  as  a  geographic  race,  but 
have  (wrongfully,  I  think)  replaced  the  name  with  angustum, 
which  Hancock,  as  above  quoted,  says  is  an  intermediate  form  be- 
tween arenosum  and  ohscurum,  and  as  such  has  no  standing. 

69b.     AcBYDiUM   AKENOSUM   BLATCHLEYi    (Hancock),   1902,   91.     Blatchley's 
Grouse  Locust. 

A  very  slender  southern  form  of  arenosum  from  which  it  is  distinguished 
by  having  the  pronotum  and  femora  more  rugose-tuberculate,  the  lateral 
carinsB  of  pronotum  more  decidedly  compressed  and  its  dorsal  surface  be- 
hind the  shoulders  strongly  compressed  or  narrowed.  The  frontal  costa, 
viewed  in  profile,  is  distinctly  advanced  beyond  the  eyes  and  strongly 
sinuate  between  their  lower  portions.  Pronotum  usually  attenuate  and 
distinctly  surpassing  the  tips  of  hind  femora  but  sometimes  much  shorter, 
more  acute  and  surpassing  the  femora  only  .5  mm.;  lower  sinus  of  lateral 
lobes  much  narrower  and  deeper  than  in  arenosum.  Tegmina  oblong-oval, 
their  tips  obtusely  angulate.  Wings  slightly  shorter  or  subequal  in  length 
to  pronotum.  Hind  femora  with  numerous  strong  oblique  ridges  on  outer 
face.  Antennae  and  tibiae  annulate.  Length  of  body,  $ ,  9 — 9.5,  $ , 
9—11.5;  of  pronotum,  $,  8 — 8.5,  9,  8.6 — 10.7;  of  hind  femora,  $  and  $, 
5 — 5.3  mm. 

Ormond,  Fla.,  Apr.  9,  1899  (type)  ;  Dunedin,  Fla.,  Jan.  22— 
Apr.  1;  LaBelle,  Fla.,  Feb.  25  (W.  S.  B.).  Deep  Lake,  Fla.,  Apr. 
13  [R.  &  H.,  1914d).  The  above  are  the  (^r^\y  known  stations  of 
this  grouse  locust.  At  Dunedin  specimens  have  been  taken  on  sev- 
eral occasions  by  sweeping  a  recently  cleared  space  along  the  mar- 
gins of  a  garden  which  occupies  a  large  tract  of  rich  soil  on  the 
former  side  of  a  wet  hammock,  and  is  still  in  great  part  surround- 
ed by  a  dense  hammock  growth.  Only  two  or  three  individuals 
were  taken  at  a  time.    The  sweeping  yielded  also  Teftigidea  later- 
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alis  Say  and  Anaxipha  puUcaria   (Burm.),  the  latter  not  being 
found  elseAvhere  on  the  mainland  about  Dunedin. 

Scudder  (1877a,  90)  recorded  Tettix  arenosus  from  Ft.  Reed, 
Fla.,  and  stated  that  "it  is  closely  allied  to  T.  rugosa  Scudd.,  but 
the  wings  scarcely  surpass  the  pronotum,  a  feature  which  appears 
to  be  constant."  Since  this  character  is  true  of  A.  a.  hlafchlei/i 
and  not  of  A.  a.  arenosum,  his  specimens  were  probably  of  the 
former  race. 

III.    Xeotettix  Hancock,  1898,  138.     (Gr.,  "new"  +  Tettix.) 

Short,  rather  stout  species  having  the  body  granulate  or  ru- 
gose; vertex  wider  than  one  of  the  eyes,  its  front  margin  convex 
or  rounded,  viewed  from  the  side  slightly  advanced  in  front  of 
eyes  (Fig.  62a)  ;  frontal  costa  convex,  not  sinuate  between  the 
eyes,  its  branches,  viewed  in  fyont,  strongly  divergent  or  forked; 
antennae  rather  stout,  short,  composed  of  12,  rarely  13,  segments ; 
pronotum  with  its  front  dorsal  margin  advanced  over  the  head  to 
the  eyes,  posterior  process  acute  and  usually  not  or  barely  reach- 
ing tips  of  hind  femora,  surpassing  them  in  the  long  forms;  its 
dorsal  surface  more  or  less  tectate  between  the  shoulders,  median 
carina  distinct,  usualh'  more  elevated  between  and  in  front  of 
shoulders;  tegmina  elongate-elliptical,  sometimes  very  minute, 
their  tips  rounded  or  subacuminate ;  wings  either  aborted  or  fully 
developed  and  slightly  passing  the  apex  of  pronotum;  hind  fem- 
ora rather  short;  hind  tarsi  with  first  segment  distinctly  longer 
than  second  and  third  united,  the  jmlvilli  acute  but  more  or  less 
flat  below.  Ten  species  have  been  described  from  North  Amer- 
ica, but  R.  &  H.  (1916,  135)  have  shown  that  six  of  them  are  sy- 
nonyms. The  three  found  in  our  territory  are  separated  as 
follows : 

KEY  TO  EASTERN   SPECIES  OF  XEOTETTIX. 

a.     Hind  margin  of  lateral  lobes  of  pronotum  bisinuate;  tegmina  always 

well  developed  and  exposed;   pronotum  with  front  dorsal  margin 

truncate  and  median  carina  not  strongly  compressed,  elevated  and 

curved. 

b.     Pronotum  with  dorsal  surface  finely  granulose,  sometimes  feebly 

tuberculate,  its  hind  process  in  short  forms  narrowly  acute  at 

tip;  ridges  on  outer  face  of  hind  femora  not  prominent. 

70.      FEMOKATUS. 

6&.  Pronotum  with  dorsal  surface  distinctlj'  rugose-tuberculate,  usu- 
ally strongly  so  between  the  shoulders,  the  short  ridges  usually 
paired  and  regular,  more  prominent  in  the  female;  hind  pro- 
cess of  pronotum   in   short  form   much   stouter   and   obtusely 
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rounded  at  tip;  hind  femora  with  oblique  ridges  on  outer  face 
strongly  developed.  71.     boltebi. 

aa.  Hind  margin  of  lateral  lobes  unisinuate,  the  tegminal  sinus  absent 
(short  form)  feebly  bisinuate  (long  form);  tegmina  very  minute, 
$ ,  larger  but  almost  concealed,  $  ;  pronotum  with  front  dorsal 
margin  obtuse-angulate  and  median  carina  elevated,  compressed  and 
arched  much  as  in  Nomotettix.  72.     proavus. 

70.     Neotettix    femoratus     (Scudder),    1869,    306.     Short-legged    Grouse 
Locust. 

Short,  robust.  Usually  uniform  light  fuscous  or  grayish-brown;  pro- 
notum oftentimes  with  an  oblique  black  bar  behind  each  shoulder,  these 
sometimes  bordered  in  front  with  white,  its  median  carina  rarely  dull  yel- 
low throughout;  antennae  and  tibiae  annulate  with  paler.  Vertex  slightly 
wider  than  one  of  the  eyes,  male,  one-half  wider,  female,  more  or  less  con- 
cave each  side  of  median  carina,  its  front  margin  feebly  rounded.  Frontal 
costa,  viewed  in  profile,  slightly  produced  in  front  of  eyes,  narrowed  and 
compressed  at  point  of  union  with  median  carina  of  vertex.  Eyes  glo- 
bose, prominent.  Pronotum  as  described  in  key,  its  apex  in  short  form 
acute,  not  quite  reaching  tips  of  hind  femora,  in  long  form  surpassing 
them  by  3  mm.;  median  carina  distinct  throughout;  tegminal  sinus  shal- 
low, the  lower  one  deep,  acute,  the  lobe  between  them  rather  sharply 
rounded.  Wings  in  short  form  not  reaching  tip  of  pronotum,  in  long  form 
surpassing  them  1.5  mm.  Length  of  body,  $,  8 — 8.5,  $,  9 — 10;  of  prono- 
tum, $,  7 — 8,2,  7.5 — 8.5;  of  hind  femora,  $  and  9,  5 — 5.G  mm.  Of  long 
form,  5,  length  of  body,  11.5;  of  pronotum,  9.5;  of  hind  femora,  5.5  mm. 

Crawford  County-,  Ind.,  Jul^^  25,  one  male,  long  form ;  Dunedin, 
Lakeland,  LaBelle  and  Moore  Haven,  Fla.,  Jan.  9. — March  30, 
short  form  {W.  S.  B.)  ;  Thomasville,  Ga.,  June  19— Sept.  23  (He- 
hard)  ;  Blooming'l^on,  Ind.  (U.  S.  N.  M.  Coll.).  From  Florida  it  has 
also  been  recorded  from  eleven  other  localities  between  Pablo 
Beach,  Gainesville,  Miami  and  Ft.  Myers,  and  probably  occurs 
throughout  the  State.  Eanges  from  Staten  Island,  N,  Y.,  Maryland 
and  southern  Indiana,  south  and  west  to  Florida,  Columbia,  Te^- 
as,  Oklahoma  and  Iowa.  At  Dunedin  it  was  found  only  along  the 
sand}'  margins  of  recently  drained  ponds  in  company  with  ^'.  c. 
floridanus  Hck.  and  Apotettiw  rugosus  Scudd.  In  other  places  it 
is  recorded  as  occurring  in  open  pine  woods  and  palmetto  scrub. 

Morse  (1907,  25)  says  femoratus  is  '^one  of  the  most  plentiful 
of  Tettiginse  in  the  southeastern  quarter  of  the  country,  often 
occurring  in  great  abundance  in  specially  favorable  localities, 
generall}^  preferring  sandy  soils  which  are  frequently  or  perpetu- 
ally moist."  At  Waycross,  Ga.,  152  specimens  were  equally  divid- 
ed between  the  long  and  short  forms,  but  long-winged  examples 
are  usually  much  fewer,  ranging  from  5  to  20  per  cent.    At  Dune- 
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diu  but  four  of  the  long  form  have  been  found  among  the  30  or 
more  taken.  Morse  (1904,  25)  and  R.  &  H.  (1916,  135)  have 
shown  that  X.  hoUvari  Hancock  (1898,  139)  and  its  long  form, 
longipennis  Hancock  (1902,  165),  as  well  as  N.  rotiindifrons  and 
y.  variabilis  Hancock  are  all  synonjms  of  X.  femoratus. 

71.     Neotettix  boltebi  Hancock,  1898,  139.     Bolter's  Grouse  Locust. 

Body  short,  robust.  Dark  gray  or  fuscous,  tibiae  and  tarsi  annulate 
with  light  and  dark,  ovipositor  brown.  Vertex  nearly  twice  as  wide  as 
one  of  the  eyes,  its  median  carina  visible  only  on  front  half,  front  border 
rounded.  Frontal  costa,  viewed  from  the  side,  strongly  convex  between 
the  bases  of  antennae.  Eyes  prominent,  subglobose.  Pronotum  with  dor- 
sal front  margin  truncate,  reaching  the  eyes;  lateral  carinae  in  front  of 
shoulders  high  and  distinct;  posterior  process  with  sides  converging  grad- 
ually to  a  rather  obtuse  apex,  which  terminates  just  above  the  base  of 
ovipositor;  tegminal  sinus  very  shallow,  almost  obsolete,  the  lower  one 
narrower  and  deeper  than  in  femoratus,  the  lobe  between  them  much  more 
broadly  rounded.  Tegmina  oblong,  the  apical  half  rounded.  Wings  ab- 
breviated, three-fourths  the  length  of  posterior  portion  of  pronotum. 
Length  of  body,  $,  6.8,  $,  8 — 10;  of  pronotum,  S>  8.2,  $,  7 — 8.5;  of  hind 
femora,  $  ,  4.2,  $  ,  5 — 6  mm. 

Knox  County,  Ind.,  April  23,  nymphs;  July  1 — 6,  adults  iW. 
S.  B.).  Occurs  throughout  Florida,  there  being  numerous  records 
from  Barrancas  and  Monticello  to  Miami  and  Key  West.  Ranges 
from  Petersburg.  Virginia  and  southern  Indiana  south  to  Key 
West,  Fla.,  and  west  to  eastern  Texas. 

The  first  Indiana  specimen,  a  female,  was  taken  from  the  bor- 
der of  a  large  cypress  swamp  in  Knox  County  on  July  6,  1902.  A 
second  visit  to  the  place  on  April  23,  1903,  resulted  only  in  the 
finding  of  four  half-grown  nymphs.  The  whole  swamp  was  then 
covered  with  water  several  feet  in  depth,  and  the  young  were 
found  in  company  with  the  young  and  adults  of  other  Tetrigids 
on  the  higher  ground  bordering  the  water,  within  ten  feet  of  its 
margin  and  only  a  few  rods  from  the  nearest  cypress  trees.  On 
July  1,  two  additional  females  were  taken  at  the  same  place  and 
the  species  was  described  by  me  (1903,  226)  as  Xeotettix  hancocki. 
This  name,  as  well  as  Y.  coarcfatus  Hancock  (1902,  165)  and  Apo- 
trffi.r  minutus  R.  &  H.  (1905,  34)  have  been  placed  in  synonymy 
under  holteri  by  R.  &  H.  (1916,  144).  Outside  of  Indiana  bolteri 
is  said  to  occur  in  marshy  sink  holes,  in  wet  weedy  spots  and 
among  low  undergrowth  in  pine  woods.  The  form  with  long  pro- 
notum. in  i  nut  us  R.  &  H.,  is  so  far  known  only  from  central  and 
southern  Florida. 
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From  M.  femoratus,  its  nearest  ally,  holteri  is  easily  recog- 
nized by  its  slightly  more  bulky  form,  the  more  convex  and  prom- 
inent frontal  costa,  larger  eyes,  higher  lateral  carinse  of  pronotum 
behind  the  eyes,  and  especially  by  the  prominent  tubercles  on  the 
surface  of  the  front  dorsal  half  of  pronotum.  The  tegmina  are 
shorter  and  broader,  the  upper  notch  of  lateral  lobe  of  pronotum 
more  shallow,  and  the  median  lobe  more  rounded  than  in  femo- 
ratus. 


72.     Neotettix  proavus  Rehn  &  Hebard,   1916,   139. 
Locust. 


Forked-face  Grouse 


Rather  large,  compressed.  Color  variable,  usually  fuscous-black  or 
dark  brown  with  an  oblique  velvety  black  triangular  spot  behind  each 
shoulder;  lateral  lobes  and  hind  portion  of  pronotum  sometimes  paler 
brown,  rarely  uniform  pale  brown  throughout;  antennae  annulate  with 
brown.  Vertex  about  twice  as  wide  as  one  of  the  eyes,  concave  each  side 
of  its  median  carina;  frontal  costa  with  forks  strongly  diverging  to  the 
antennal  bases,  then  subparallel  to  the  median  ocellus.  Eyes  feebly  flat- 
tened, moderately  prominent.  Antennas  short,  12-jointed.  Pronotum 
strongly  compressed,  its  crest  distinctly  curved  in  front  of  shoulders,  less 
so  behind  them;  its  front  margin  reaching  middle  of  eyes;  humeral  angles 
very  obtuse;  posterior  process  acute,  not  reaching  tips  of  hind  femora;  dor- 
sal surface  with  numerous  small  rounded  tubercles  or  granules,  these 
larger  between  the  shoulders.  Wings  abbreviate,  two-thirds  the  length  of 
pronotum.  Valves  of  ovipositor  compressed,  strongly  toothed.  Length  of 
body,  $,  8.1—8.5,  ?,  9.9—10.4;  of  pronotum,  $,  7.3—7.8,  $,  8.5;  of  hind 
femora,  $  ,  5 — 5.3,   $ ,  6  mm. 


Fig.  62a.  Neotettix  proavus  R.  &  H.  a,  Female,  side  view,  showing  crested  pronotum; 
b,  dorsal  view  of  head  and  front  part  of  pronotum;  c,  front  view  of  head  showing  forked 
frontal   costa.      (After  Hancock.) 


Clarksville,  Tenn.,  June  19—25  (Fox).  Taken  by  B.  &  H.  at 
Macon,  Buckhead  and  Jasper,  Ga.,  and  Murphy,  N.  Car.,  July  25 — 
August  2.  These  are  the  only  records  so  far  known.  It  is  a  very 
distinct  and  aberrant  species,  strongly  resembling  Nomotettix  oris- 
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tatus  but  larger,  more  robust  and  with  the  furcate  frontal  costa 
and  characters  of  vertex  of  Neotettix.^^  It  may  be  considered  a 
connecting  link  between  the  two  genera. 

Fox  (Ms.)  states  that  about  Clarksville,  Tenn.,  C.  proavus  is 
found  "in  May  and  June  in  more  or  less  open  sun-lit  areas  on 
mossy,  grassy  or  leaf-covered  ground  in  upland  or  hillside  woods, 
occurring  in  much  the  same  type  of  surroundings  as  Spharagemon 
holli^  Melanoplus  scudderi  and  Melanoplus  luridus.  It  is  decided- 
ly local  or  sporadic  in  its  occurrence."  He  has  described  (1918) 
a  long-winged  or  caudate  female  form  of  proavus  found  at  Clarks- 
ville, having  the  tegminal  sinus  clearly  defined  and  the  tegmina 
quite  well  developed  and  plainly  visible. 

IV.    Paratettix  Bolivar,  1887,  270.     (Gr.,  "near"  +  Tettix.) 

From  the  other  grouse  locusts  the  members  of  this  genus  may 
be  readily  known  by  the  vertex  being  short,  narrow,  never  wider 
than  one  of  the  eyes  and  not  extending  in  front  of  them  (Fig.  4), 
its  front  margin  truncate  and  disk  concave  each  side  of  the  median 
carina;  frontal  costa  j)rominent  between  the  antennae,  feebly  sin- 
uate between  the  eyes  which  are  prominent  and  subglobose;  an- 
tennae filiform,  a  little  longer  than  head,  14-jointed;  pronotum 
with  dorsal  surface  flattened,  convex  between  the  shoulders,  its 
front  margin  truncate,  advanced  forward  upon  the  head  to  eyes; 
its  posterior  process  usually  prolonged,  the  median  carina  low; 
tegmina  oval  or  elongate,  punctate ;  wings  usually  fully  developed, 
rarely  abbreviated;  hind  tibiae  with  their  apical  third  gradually 
enlarged  and  spinose;  first  joint  of  hind  tarsi  longer  than  third, 
pulvilli  of  second  and  third  joints  covered  with  numerous  fine 
points  or  spicules. 

KEY    TO    EASTERN    SPECIES    OF    PARATETTIX. 

a.     Pronotum  longer,  its  apex  subulate,  usually  much  surpassing  the  tips 

of  hind  femora,  its  median  carina  feebly  elevated  throughout  its 

length.  73.     cucullatus. 

aa.     Pronotum  shorter,  its  apex  acute,  not  reaching  tips  of  hind  femora, 

its  median  carina  distinctly  elevated  throughout.         74.     toltecus. 

73.     Paratettix    cucui.latus    (Burmeister),    1838,    658.     Hooded    Grouse 
Locust. 

Moderately    robust,    the    pronotum    smoothly    and    evenly    granulate. 
Color    usually    a    uniform    yellowish-gray,    sometimes    russet-red    or    dull 


2*As  Hebard  (1919)  has  shown,  the  Cavotettiv  apterns  Hancock  (1918,  345)  is  a  mere 
form  of  N.  proavus.  It  was  described  from  specimens  of  proavus  taken  by  Fox  at  Clarks- 
rille,  Tenn.,  and  now  in  my  collection,  the  differences  pointed  out  by  its  author  being  based 
upon   the   printed   descriptions   of  proavus  and   not  by   comparison   with   the  type   of  that 
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black,  the  tibiae  annulate  with  light  and  dark.  Vertex  slightly  narrower 
than  one  of  the  eyes,  male,  equal  in  width  to  one  of  them,  female,  reaching 
nearly  to  front  border  of  eyes;  median  carina  faint,  not  projecting  in 
front;  disc  feebly  but  acutely  notched  opposite  middle  of  eyes,  its  front 
portion  shorter  and  narrower  than  hind  one.  Frontal  costa  but  slightly 
advanced  in  front  of  eyes,  its  branches  but  feebly  divergent,  the  sulcus 
narrow,  deep.  Pronotum  with  dorsal  surface  almost  flat,  median  carina 
wanting  or  indistinct  on  front  portion,  low  on  the  elongated  posterior  pro- 
cess, which  extends  about  3  mm.  beyond  the  tips  of  hind 
femora;  humeral  angles  carinate,  obtuse,  less  so  in  males; 
anterior  carinae  faint,  short,  feebly  diverging  apically;  hind 
margin  of  lateral  lobes  bisinuate;  tegmlnal  sinus  shallow, 
lower  one  much  wider  and  deeper,  the  lobe  between  them 
obliquely  rounded.  Tegmina  elongate,  narrow,  their  tips 
subacuminate;  wings  usually  surpassing  tip  of  pronotum  by 
2  mm.  Middle  femora  feebly  sinuate  above,  varying  from 
almost  straight  to  strongly  undulate  below;  hind  femora 
rather  stout,  finely  granulate  and  with  numerous  indis- 
tinct oblique  ridges  on  outer  face.  Length  of  body,  $ ,  10 — 
12.5,  $,  12.5—15.5;  of  pronotum,  $,  9.5—11,  9,  11—13.4; 
X^2  5^(After      of  ^^^^  femora,   $,  5.5,  9,  6.5—7  mm.   (Fig.  63.) 

Lugger.) 

Common  throughout  southern  Indiana,  less  so  in  the  northern 
portion;  Feb.  21 — Nov.  28;  Livingstone,  Ky.,  June  21;  Mobile, 
Ala.,  Aug.  30;  Agricultural  College,  Miss.,  Aug.  22;  Chester  and 
Pine  Bluff,  Ark.,  Sept.  1— Oct.  23;  Sherman,  Texas,  July  5.  In 
Florida  it  has  been  recorded  only  from  Marianna,  but  specimens 
are  in  the  Gainesville  collection  labelled  "Lake  City,  June  3." 
Kanges  from  Ontario  and  New  England,  west  to  Minnesota  and 
Colorado  and  south  to  northern  Florida  and  central  Texas. 

In  Indiana  the  hooded  grouse  locust  is  found  throughout  the 
year,  hibernating  in  winter  beneath  logs  and  other  cover  close  to 
its  favorite  summer  haunts.  These  are  the  damp  sand}'  or  muddy 
banks  of  ponds,  lakes  and  streams,  where  from  midsummer  to  late 
autumn  it  is  found  by  hundreds,  usually  in  company  with  Galgii- 
lus  oculatus  and  other  semi-aquatic  insects.  Its  modest  hues  agree 
admirably  with  such  surroundings,  thus  furnishing  the  insect  valu- 
able protection  against  its  foes.  When  disturbed  it  more  often  flies 
than  leaps,  its  flight  being  more  prolonged  than  that  of  any  other 
of  the  Indiana  Tetrigians,  and  often  alights  upon  the  water, 
where  it  swims  Avith  ease,  its  dilated  hind  tibifP  being  then  of 
much  aid  to  its  onward  progress.  Morse  (1894a,  164)  states  tliat 
it  is  common  at  Ithaca,  New  York,  "along  the  stony  margins  of 
the  creeks  and  exactly  matches  in  tint  the  fragments  of  slate-gray 
shale  on  which  it  delights  to  sun  itself,  becoming  in  consequence 


SUBFAMILY    I. TETRIGIN^.  177 

almost  invisible  on  alighting.*'  The  short-winged  form  appears  to 
be  very  scarce,  Morse  (1907,  26)  recording  three  from  Gulf  port. 
Miss.,  where  they  were  found  near  a  spring  on  the  edge  of  the 
sea  beach. 

P.  texanus  Hancock  (1902,  113)  I  regard  as  an  absolute  syn- 
onym of  cucullatus.  In  his  key  he  separates  texanus  only  by  the 
"stouter  middle  femora  with  inferior  margin  decidedly  undulate," 
while  in  his  description  he  gives  no  additional  characters  which 
will  not  apply  to  cucullattis.  Certain  it  is  that  the  specimens  in 
my  collection  from  Texas,  Mississippi  and  Arkansas,  which  were 
named  texanus  for  me  by  Hancock,  and  which  should  represent 
that  species  as  far  as  locality  goes,  cannot  be  separated  from  In- 
diana cucullatus,  since  the  lower  margin  of  middle  femora  in  the 
latter  species  varies  from  decidedly  undulate  to  almost  entire. 

74.     Pabatettix  toltecus   (Saussure),  1861,  401.     Toltecan  Grouse  Locust. 

A  short,  rather  broad  form  differing  from  cucullatus  by  characters 
given  in  key  and  by  having  the  median  carina  of  vertex  distinct  on  front 
portion,  the  concavity  each  side  deeper;  branches  of  frontal  costa  more 
widely  separated;  pronotum  more  rugose,  its  median  and  anterior  carinas 
higher;  tegminal  sinus  very  shallow,  the  lobe  beneath  it  shorter,  much 
less  rounded.  Middle  femora  shorter  with  strongly  compressed  margins, 
the  lower  one  strongly  lobed  behind  the  middle.  Length  of  body,  $ ,  8, 
9,  10;  of  pronotum,  ^,6,  $,7;  of  hind  femora,  $,5,  9,6  mm. 

This  species  is  in  the  Philadelphia  collections  from  Homestead 
and  Grand  Ridge,  Fla.  These  are  the  only  stations  at  which  it 
has  been  taken  east  of  the  Mississippi,  it  being  a  Mexican  species 
but  known  in  the  United  States  from  Arizona,  California,  New 
Mexico,  Colorado  and  Nebraska,  At  Santa  Fe  and  Las  Vegas, 
New  Mexico,  it  was  taken  by  R.  &  H.  in  wet  grassy  places  along 
the  borders  of  streams  and  at  Tucson,  Arizona,  was  found  3,876 
feet  above  tide.  Specimens  in  my  collection  from  Bill  William's 
Fork,  Arizona,  resemble  nymphs  of  cucullatus  in  their  short,  squat 
form,  but  are  stouter  and  easily  separated  by  the  characters  above 
given.  A  long  form  from  Mexico  has  been  named  sonorensis  by 
Hancock  (1902,  121).  A  supposed  long  form,  P.  toltecus  extensus 
Morse  (1899,  198),  described  from  Arizona  and  California,  is 
treated  by  Hancock  (1902,  117)  as  the  long  form  of  a  new  species 
described  by  him  as  P.  morsel  (loc.  cit.  119).  If  this  be  true, 
^lorse's  name  extensus  has  priority  over  the  name  morsel  which 
represents  the  short  form. 
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V.    Apotettix  Hancock,  1902,  99.     (Gr.,  "separate"  +  Tettix.) 

Rather  slender,  medium  sized  species  having  the  head  covered 
by  the  pronotum  to  the  eyes ;  antennae  stouter  than  in  Paratettix ; 
eyes  smaller,  globose;  vertex  as  described  in  generic  key,  its  "front 
border  formed  of  little  concave  carinas,  lying  each  side  of  the  mid- 
carina,  and  which  are  elevated  and  flexed  backwards  at  the  inner 
side  of  anterior  half  of  the  eyes,"  its  dorsal  surface  appreciably 
wider  behind;  frontal  costa  rather  widely  and  shallowly  sulcate, 
strongly  advanced  in  front  of  eyes  and  convex  between  the  bases 
of  antennae;  pronotum  as  in  Paratettix,  its  median  carina  more 
distinct  than  in  P.  cucullatus.  Other  characters  as  given  in  key. 
Six  species  are  recognized  from  the  American  Continent  by  Han- 
cock (1906,  64),  one  of  which  occurs  in  our  territory. 

75.  Apotettix  kugosus  (Scudder),  1862,476.  Rough-backed  Grouse  Locust. 
Rather  slender,  the  pronotum  strongly  tapering  behind.  Fuscous, 
dark  brown  or  dark  gray,  usually  nearly  uniform,  rarely  with  a  broad 
white  blotch  across  the  shoulders  of  pronotum;  hind  femora  in  part  paler. 
Vertex  as  wide  as  or  slightly  wider  than  one  of  the  eyes  in  male,  one-third 
to  one-half  wider  in  female,  disc  deeply  concave  each  side  of  median  ca- 
rina. Pronotum  with  front  margin  truncate,  hind  portion  strongly  at- 
tenuate, dorsal  surface  with  numerous  rounded  and  oblong  tubercles; 
median  carina  interrupted  or  wanting  between  the  shoulders,  rather 
strongly  elevated  and  slightly  curved  in  front  of  them;  humeral  angles 
obtuse;  lateral  lobes  with  hind  margin  strongly  bisinuate;  tegminal  sinus 
wide,  shallow;  lower  one  narrow,  much  deeper,  the  lobe  between  them 
rounded.  Tegmina  elongate-oval,  their  tips  obliquely  rounded;  wings 
passing  the  apex  of  pronotum.  Middle  femora  undulate  beneath;  hind 
ones  rather  slender,  their  outer  surface  strongly  rugose.  Sub-anal  plate 
of  male  acutely  notched  at  tip.  Length  of  body,  5,  8 — 10,  $,  10 — 12;  of 
pronotum,  $,  11 — 13.3,  9,  13 — 15.6;  of  hind  femora,  $,  5 — 5.5,  $, 
6—6.5  mm. 

Ormond,  Sarasota,  LaBelle,  Moore  Haven  and  Dunedin,  Fla., 
Dec.  1 — April  10  {W.  S.  B.)  ;  common  at  Dunedin  along  the  mucky 
margins  of  recently  drained  ponds,  where  they  are  usually  taken 
by  sweeping.  When  flushed  they  make  one  or  two  strong  flights, 
sometimes  for  a  distance  of  40  feet,  then  squat  close  to  the  surface, 
and  if  carefully  marked  down  can  be  readily  picked  up  with  the 
fingers.  Two  of  the  Dunedin  females  have  a  broad  white  saddle- 
shaped  spot  on  pronotum  and  a  pale  stripe  along  the  middle  of 
hind  femora.  At  Ormond  it  was  frequent  in  damp  places  along 
roadsides  and  about  the  borders  of  low,  cultivated  grounds.  Re- 
corded also  by  Scudder  from  Fort  Reed  and  by  Davis  and  R.  &  H. 
from  numerous  localities  from  Jacksonville  and  Cedar  Kevs  south 
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to  Miami  and  Punta  Gorda,  and  probably  occurs  everywhere 
throughout  peninsular  Florida.  Xorth  of  that  State  it  is  definite- 
ly known  only  from  Tybee  and  St.  Simon's  Islands,  Ga.,  though 
Bruner  has  recorded  it  from  Nebraska  and  Bolivar  from  Mexico. 
No  examples  of  a  short-winged  form  have  as  yet  been  noted. 

Subfamily  II.  BATRACHIDIN^. 
The  members  of  this  subfamily  are  distinguished  mainly  by  the 
characters  given  in  the  key,  p.  153.  In  addition  they  have  the 
size  large  and  form  robust  for  the  family;  frontal  costa  narrow, 
its  ridges  obtuse,  subcontiguous,  subparallel  and  continuous  with 
the  median  carina  of  vertex;  eyes  large,  oval  or  subtriangular,  not 
strongly  convex,  their  upper  inner  border  encroached  upon  by  a 
small  crescentic  lobe  of  the  vertex ;  antennae  inserted  between  the 
lower  halves  of  ejes;  pronotum  strongly  tectiform,  usually  with 
more  or  less  obvious  lengthwise  rugae,  its  median  ridge  never 
strongly  carinate  or  cristate;  first  joint  of  hind  tarsi  not  longer 
than  third.     Two  genera  are  represented  in  the  Eastern  States. 

KEY   TO  EASTERN   GENERA   OF  BATRACHIDIX.i:. 

a.     Body  robust,  subglobose  (Fig.  64.) ;  lateral  carinae  in  front  of  should- 
ers wanting;  pronotum  convex  above,  feeble  punctate.     I.     Paxilla. 
aa.     Body  narrower,  more  slender  (Fig.  66);  lateral  carinae  present;   pro- 
notum between  the  carinae  more  or  less  concave  and  rugose,  granu- 
lose  or  wrinkled.  II.     Tettigidea. 

I.  Paxilla  Bolivar,  1887,  294.  (Lat.,  "A  small  peg.") 
Form  robust,  compressed.  Head  broad;  vertex  short,  curved 
in  front,  transversely  carinate  each  side,  disc  with  a  prominent 
lengthwise  median  carina  projecting  in  front  of  eyes  and  rounded 
into  the  frontal  costa,  the  latter  narrowly  sulcate  above  the  me- 
dian ocellus;  antennae  22-jointed;  eyes  rather  small,  subtriangu- 
lar, the  apex  above ;  pronotum  compressed,  its  front  margin  acute- 
angulate,  extending  over  head  to  median  carina  of  vertex;  pos- 
teriorly subacute,  its  apex  reaching  end  of  abdomen,  male,  base 
of  ovipositor,  female,  falling  short  of  tips  of  hind  femora  in  both 
sexes;  tegmina  narrow;  wings  abbreviated;  hind  femora  rather 
stout,  broad ;  hind  tibiae  with  numerous  spines ;  first  joint  of  hind 
tarsi  sulcate  above,  as  long  as  the  next  two  united.  One  species 
only  is  known. 

76.     Paxilla  obesa  (Scudder),  1877b,  34.     Obese  Grouse  Locust. 

Chocolate-brown,  shining;    the  dorsal  surface  and  lower  third  of  lat- 
eral lobes  of  pronotum  and  lower  part  of  face  often  pale  brown.     Prone- 
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turn  with  median  carina,  viewed  from  the  side,  broadly  arched,  highest  be- 
tween the  shoulders;  surface  rather  coarsely  and  sparsely  punctate,  often 
finely  rugose  in  front  of  shoulders;  hind  margin  of  lateral  lobes  bisin- 
uate,  tegminal  sinus  small,  shallow,  lower  one  broadly  concave,  the  lobe 
between  them  short,  broadly  rounded.  Tegminae  almost  smooth.  Outer 
face  of  hind  femora  with  numerous  fine  scattered  granules  or  scales. 
Length  of  body,  $,  9—10.5,  $,  12—14.5;  of  pronotum,  $,  8—9.2,  $,  11—12; 
of  hind  femora,   $,  5.5—6.7,   $,  7—8.5  mm.     (Fig  64.) 

Hastings,  Fla.,  Sept.  30  (J/orse)  ;  Mobile  and  Delchamps,  Ala. 
(Loding).    A  southern  species,  originally  described  from  Georgia 

and  ranging  from  Newbem, 
N.  Car.,  to  southern  Florida 
and  Mobile,  Ala.  In  Florida 
it  has  been  recorded  from  De 
Funiak  Springs,  Jacksonville, 
Gainesville,  Port  Orange,  Hast- 
ings, Homestead  and  Detroit, 
A]>ril — October.     At  the   last 

Fig.   64.      I'emale    X    3-  i 

(After  Hancock.)  ^L^**^  two  localities  K.  &  H.  fouud  it 

"in  the  low  undergrowth  of 
pine  woods  in  not  the  usual  very  wet  situations,"  while  at  New- 
bern,  N.  Car.,  it  was  taken  by  them  "in  a  wet  meadow  in  company 
with  Clinocephalus  elegans  and  Melanoplus  decorus.'^  It  seems 
to  be  widely  scattered  and  scarce  throughout  its  range,  not  over 
half  a  dozen  specimens  being  recorded  from  any  one  locality,  ex- 
cept Homerville,  Ga.,  and  Hastings,  Fla.,  where  it  was  found  in 
some  numbers  in  "low,  blackish,  water-soaked  ground  covered  with 
low  bog  plants  (sun-dews,  pitcher  plants,  etc.)  in  pine  woods." 

II.    Tettigidba  Scudder,  1862,  476.     (Gr.,  "grasshopper.") 

Species  of  robust  form,  having  the  head  larger  and  face  less 
oblique  than  in  preceding  genera;  vertex  equal  to  or  much  exceed- 
ing the  width  of  one  of  the  eyes,  carinate  at  middle,  the  front  bor- 
der more  or  less  rounded,  sides  concave;  frontal  costa  strongly 
advanced  in  front  of  eyes,  continuous  with  median  carina  of  ver- 
tex, in  front  narrowly  sulcate;  antennae  stout,  22  jointed;  prono- 
tum with  front  dorsal  margin  either  rounded,  angulate,  acute  or 
cuspidate,  more  or  less  i)rojected  forward  onto  the  head ;  posterior 
process  either  attenuate  and  passing  tips  of  hind  femora  or  acute 
and  shorter;  dorsal  surface  finely  granulate  and  usually  more  or 
less  rugose  lengthwise,  its  median  carina  distinct  but  not  promi- 
nent; lower  posterior  angle  of  lateral  lobes  much  smaller  than  in 
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preceding  genera;  tegmina  elongate,  narrow,  often  with  a  pale 
spot  near  apex ;  wings  in  the  long  forms  passing  tips  of  pronotum ; 
first  and  third  joints  of  hind  tarsi  either  subequal  in  length  or 
the  first  slighth-  the  longer.  Males  much  more  slender  than  fe- 
males, and  as  both  pronotum  and  wings  vary  much  in  length  in  the 
same  species,  much  confusion  of  synonymy  has  resulted. 


Fig.  65.  Showing  form  of  vertex  and  front  margin  of  pronotum  of  Tettigidea.  a,  T. 
prorsa  Scudd. ;  b,  T.  armata  Morse;  c,  T.  lateralis  (Say).  All  greatly  enlarged.  (After  Han- 
cock.) 

KEY  TO  EASTERN  SPECIES  OF  TETTIGIDEA. 

a.     Front    dorsal    margin    of    pronotum    obtusely    angulate    or    rounded, 
feebly  prolonged  over  the  head,  seldom  reaching  and  never  extend- 
ing beyond  the  middle  of  eyes  (Fig.  65,  c.) 
b.     Visible  portion  of  vertex  scarcely  longer  than  wide,  its  front  mar- 
gin rounded,  not  distinctly  produced  in  front  of  eyes;  head  wide, 
not  subconical. 
c.    Antennae  slender,  filiform,  the  joints  of  middle  third  at  least 
three  times  as  long  as  broad;   eyes  prominent;  front  margin 
of  pronotum  usually  broadly  rounded    (Fig.  65,  c.) ;   frontal 
costa  more  slender.  77.    latebalis. 

cc.  Antennae  stouter,  the  joints  of  middle  third  distinctly  flattened 
and  not  more  than  twice  as  long  as  broad;  eyes  smaller; 
front  margin  of  pronotum  usually  obtusely  angulate  (PI.  !!• 
Fig.  5);  frontal  costa  stouter,  more  prominent. 

77a.  pabvipennis. 
b&.  Visible  portion  of  vertex  distinctly  longer  than  wide,  its  front 
margin  obtusely  angulate  and  projecting  in  front  of  eyes,  its 
sides  widely  emarginate,  the  concavity  forming  a  regular  curve 
about  the  contour  of  the  eyes;  head  narrow,  subconical.  (Fig. 
65,  a.)  78.     PKOBSA. 

aa.     Front  dorsal  margin  of  pronotum  produced  on  the  head  and  between 
the  eyes  often  nearly  to  their  front  in  the  form  of  an  acute  angle 
or  sharp  cusp  (Fig.  65,  &.) 
d.    Median  carina  of  vertex  but  little  projecting  beyond  the  eyes; 
pronotum    broad    across    the    shoulders,     its    dorsal    surface 
strongly  rugose  or  wrinkled,  its  median  and  lateral  carinae  well 
developed.  79.     abmata. 

dd.  Median  carina  of  vertex  more  projecting;  pronotum  narrow 
across  the  shoulders,  its  dorsal  surface  finely  wrinkled,  its  ca- 
rinae but  slightly  developed.  79a.    spicata. 


182  FAMILY  V. TETRIGID^. THE  GROUSE  LOCUSTS. 

77.     Tettigidea  latebalis  (Say),  1824,  10.     Black-sided  Grouse  Locust. 

Rather  robust;  pronotum  in  long  form  strongly  attenuate  behind,  es- 
pecially so  in  males.  Color  above  grayish,  light  brown  or  fuscous,  sides 
blackish;  tegmina  with  a  small  white  spot  near  tips,  hind  femora  often 
with  pale  spots  or  bands;  male  with  lower  part  of  face,  mouth  pai;ts  and 
lower  third  of  lateral  lobes  of  pronotum  ivory  white.  Vertex  about  as 
wide  as  one  of  the  eyes,  male,  one-half  wider,  female,  feebly  projecting 
in  front  of  eyes,  its  sides  strongly  concave;  median  carina  distinct  but 
low  on  front  half.  Pronotum  granulate  and  with  distinct  branching 
lengthwise  rugae;  its  process  in  long  form  slightly  surpassing  tips  of  hind 
femora,  in  short  one  reaching  only  to  tip  of  abdomen;  median  carina  low 
but  distinct  throughout;  humeral  angles  scarcely  evident;  lateral  lobes 
distinctly  bisinuate  behind,  the  tegminal  sinus  deeper  and  more  narrow 
than  the  lower  one,  the  lobe  between  them  short,  rounded,  the  lower  pos- 
terior lobe  acute.  Tegmina  elongate,  their  tips  obliquely  rounded;  wings 
in  long  form  surpassing  the  tip  of  pronotum  1  to  2  mm.,  in  short  one  not 
reaching  it.  Femora  with  margins  entire,  hind  ones  rather  stout,  their 
outer  surface  granulate  and  with  faint  oblique  ridges.     Length  of  body, 

$,  10—13,   9,  12—17;  of  pronotum,   $,  9—10,   $,  10—14;   of  hind  femora, 

$,  5—6,   9,  6.5—7.5  mm.  (Fig.  66.) 

Southern  half  of  Indiana,  common,  April — December;  not  rec- 
ognized north  of  Marion  and  Putnam  counties.  Recorded  also 
from  numerous  localities  throughout  Florida  and  prob- 
ably the  most  abundant  grouse  locust  in  the  State, 
though  apparently  less  common  in  its  southern  third. 
All  specimens  taken  by  me  in  Florida  or  recorded 
from  there  are  of  the  long  form,  as  are  the  great  ma- 
jority of  those  seen  from  Indiana,  and  R.  &  H.  (1916, 
151)  state  that  90.6  per  cent,  of  the  specimens  in  their 
extensive  collections  are  of  this  form,  but  that  mate- 
rial taken  near  streams  or  in  swampy  places  in  heavy 
Fig.  66.    Fe  forest  show  a  strong  predominance  of  the  abbreviate 

male      X      2.2.    f^-pyf^ 
(After     Lug-    ^Oim. 

K^"^)  About  Dunedin  T.  lateralis    occurs    in    numbers 

along  the  sandy  margins  of  ponds  and  lakes,  usually  in  company 
with  Nomotettix  cristatus  floridanus  and  Apotettix  I'ugosus,  and 
also  less  commonly  in  open  places  in  pine  woods,  while  in  Indiana 
its  habitats  are  the  same  as  those  of  its  variety  parvipennis,  de- 
scribed below.  Caudell  (1905,  216)  states  that  a  specimen  taken 
by  him  at  Sanford,  Fla.,  "jumped  into  a  shallow  pool  of  water 
in  its  efforts  to  escape,  and  when  I  attempted  to  pick  it  up  it  de- 
liberately dove  to  a  blade  of  grass  fully  an  inch  below  the  surface 
of  the  water,  where  it  remained  grasping  the  stem  with  its  legs 
for  several  seconds." 
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T.  lateralis  ranges  from  New  Jersey  and  central  Indiana  west 
and  south  to  Florida,  Louisiana,  Oklahoma  and  Xew  Mexico,  and 
is  said  by  Rehn  (1909,  201)  to  occur  "all  over  the  Island  of  Cuba." 
Tetrix  polymorpha  Burmeister  (1838,  659)  is  a  name  given  to  the 
short  form  while  Tettigidea  medialis  Hancock  (1902,  152)  is  an 
intermediate  form  connecting  typical  lateralis  with  its  northern 
race  parvipetinis. 

An  examination  of  the  type  of  Tettigidea  acuta  Morse  (1895, 
15)  leads  me  to  place  it  as  a  form  representing  an  individual 
variation  of  T.  lateralis.  It  is,  as  it  were,  a  sort  of  connecting  link 
between  lateralis  and  armata,  being  lateralis  with  a  short,  acute 
projection  of  front  margin  of  pronotum  and  armata  with  shorter 
cusp  than  usual  and  a  more  convex  pronotum.  It  is  known  only 
from  three  females  in  the  Cambridge  collection  in  New  York  and 
one  in  the  Hebard  collection  taken  by  Davis  on  Staten  Island. 

77a.     Tettigidea  lateralis  PABViPENifis  (Harris),  1841,  152.     Sedge  Grouse 
Locust. 

This,  the  northern  race  of  lateralis,  differs  from  the  typical  form 
mainly  by  the  characters  given  in  the  key.  In  general  the  body  is  more 
robust,  the  humeral  angles  more  pronounced  and  the  outline  of  the  dorsal 
surface  of  pronotum  more  irregular  in  front  of  the  shoulders.  The  shorter, 
stouter  joints  of  the  antennae,  less  prominent  eyes,  and  the  usually  more 
distinct  angulation  of  the  front  border  of  the  pronotum  (PI.  II,  Fig.  5.)  in 
parvipennis  are  the  most  obvious  characters  separating  the  two  forms. 
In  color  they  are  alike,  while  in  Indiana  specimens  the  pronotum  is  more 
strongly  rugose  than  in  lateralis.  The  measurements  are  approximately 
the  same,  those  of  the  short  form,  or  typical  parvipennis.  being  slightly 
less  than  those  of  the  corresponding  form  of  lateralis. 

T.  parvipennis  is  a  very  common  grouse  locust  throughout 
northern  Indiana,  frequenting  dry  upland  woods,  fence  rows, 
and  low  marshy  tracts;  but  in  the  southern  portion  it  is  largely 
replaced  by  lateralis.  Its  mating  season  appears  to  be  the  whole 
year  round,  as  I  have  taken  specimens  in  copulation  in  nearly 
every  month,  even  on  sunny  days  in  mid-winter.  It  hibernates 
usually  in  small  colonies  or  groups — as  many  as  eleven  having  been 
found  huddled  together  within  the  space  of  a  few  square  inches 
on  the  under  side  of  a  log  or  chunk.  Walker  has  found  it  hibernat- 
ing in  a  beetle-boring  in  a  log,  the  hole  being  completely  hidden  by 
the  bark.  The  general  color  of  the  pronotum  varies  greatly  in 
different  examples,  each  insect  seemingly  seeking  that  local  habi- 
tat which  corresponds  closely  to  its  hue. 

It  ranges  throughout  the  Transition  and  Upper  Austral  life 
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zones  of  the  eastern  United  States,  occurring  generally  in  Ontario 
and  New  England,  and  at  least  as  far  south  as  Ocean  City,  N.  J., 
thence  west  to  Iowa  and  Minnesota,  its  southern  range  overlap- 
ping that  of  lateralis  in  the  lower  portion  of  the  Upper  Austral 
zone.  R.  &  H.  (1916,  151)  state  that  intermediate  forms  connect- 
ing the  two  races  occur  in  the  pine  barrens  and  adjacent  coastal 
strip  of  New  Jersey,  in  Delaware,  Maryland  and  northern  Vir- 
ginia, southern  Illinois,  Missouri,  Tennessee  and  northern  Geor- 
gia, Hancock's  medialis  being  based  on  such  connecting  forms. 
In  Iowa  parvipennis  is  said  by  Ball  (1897,  238)  "to  be  abundant 
in  low  timberland  where  the  undergrowth  is  short." 

Hancock  (1902,  149)  gives  an  interesting  account  of  the  color 
phases  of  parvipennis  as  noted  near  Twin  Lakes,  Wis.,  stating  that 
they  were  "amazingly  variable  but  the  hue  of  every  insect  was  per- 
fectly in  keeping,  with  the  environment.  Here  one  would  be  on 
the  lichens,  another  on  the  swamp  grass,  and  still  others  on  the 
black  muck,  and  yet  all,  generally  speaking,  accorded  with  the 
surroundings.  The  dried  specimens  have  since  changed  so  that 
whole  rows  of  specimens  which,  when  fresh,  presented  the  pretti- 
est variations,  now  present  a  dark  uninteresting  hue."  He  also 
describes  (1894,  483)  a  migration  in  September,  1893,  when  the 
long-winged  form  of  parvipennis  was  present  in  great  numbers  in 
the  city  of  Chicago,  and  Rehn  (1902c)  mentions  a  similar  flight 
as  occurring  in  Philadelphia  in  September  of  that  year.  The  long 
form  of  parvipennis  described  by  Morse  (1895,  109)  under  the 
name  pennata  is  more  common  in  Indiana  than  the  typical  short 
one  described  by  Harris,  and  Ball  states  that  in  Iowa  pennata  is 
much  the  more  abundant,  but  Morse  (1894a,  166)  says  that  in 
New  England  the  short  form  is  about  three  times  as  common  as 
the  long  one. 
78.     Tettigidea  pborsa  Scudder,  1877b,  34.     Cone-headed  Grouse  Locust. 

Form  rather  slender,  face  strongly  oblique.  Dark  brown,  the  dorsal 
surface  of  pronotum  often  paler  than  the  lateral  lobes;  male  with  face  and 
lower  portion  of  lateral  lobes  usually  dull  yellow;  antennae  yellowish, 
darker  toward  tips.  Vertex  as  described  in  key,  its  median  carina  low, 
blunt,  continuous  with  the  frontal  costa,  their  point  of  union,  viewed  in 
profile,  obtuse-angulate,  the  costa  prominent  between  the  antennae,  nar- 
rowly sulcate.  Pronotum  with  dorsal  surface  evenly  granulate  and  with 
feeble  longitudinal  rugae  between  the  shoulders;  front  margin  broadly 
rounded;  posterior  process  in  the  more  common  short  form  reaching  only 
to  base  of  ovipositor,  female,  its  apex  rather  broad,  obtuse;  in  long  form 
surpassing  tips  of  hind  femora;  median  carina  low  but  distinct;  tegminal 
sinus  narrow,  shallow,  lower  one  a  broad,  shallow  concavity,  the  lobe  be- 
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tween  them  very  short.  Tegmina  elongate,  narrow.  Wings  no  longer 
than  pronotum,  short  form;  extending  1  to  2  mm.  beyond  its  tip,  lomg 
form.  Length  of  body,  $,  8.5 — 10.8,  $,  11 — 13.2;  of  pronotum,  $,  7.5 — 
8.6,  9,  9 — 10.5;  of  hind  femora,  5,5,  9,7  mm. 

A  very  distinct  and  well  marked  species  ranging  from  Beach 
Haven,  N.  J.,  through  North  and  South  Carolina  to  southern  Geor- 
gia, its  distribution  being  erratic  and  discontinuous.  Morse  (1904, 
27)  records  it  as  occurring  on  wet  ground  near  a  stagnant  pool 
at  Denmark,  S.  Car.;  while  R.  &  H.  state  that  it  ''prefers  areas 
in  pine  Avoods  of  low  black,  water-soaked  ground  covered  with 
low  bog  plants,"  though  sometimes  found  in  wet  meadows  in  com- 
pany with  Tettigidea  lateralis  and  Paxilla  ohesa.  It  appears  to 
be  a  rare  sjjecies  wherever  found,  no  more  than  three  or  four  in- 
dividuals being  recorded  from  any  one  locality'  except  at  Homer- 
ville,  Ga.,  and  Yemassee,  S.  Car.,  where  16  and  59  were  respective- 
ly taken.  To  the  long  form  the  name  elongata  was  given  by  Morse 
(1895,  16). 
79.     Tettigidea  armata  Morse,  1895,  107.     Armored  Grouse  Locust. 

Form  usually  longer  and  more  robust  than  in  T.  lateralis,  notably  so 
in  the  females.  Color  dark  gray  or  brown  above,  blackish  on  sides,  the 
tegmina  with  a  white  spot  on  their  apical  third;  hind  femora  usually 
more  or  less  mottled  with  whitish  on  their  outer  face.  Vertex  but  little 
projecting  beyond  front  of  eyes  and  scarcely  wider  than  one  of  them; 
frontal  costa,  viewed  from  the  side,  prominent,  its  sulcus  very  narrow. 
Pronotum  as  described  in  key,  its  median  carina  distinct,  sharp,  nearly 
horizontal,  its  dorsal  surface  strongly  roughened  with  rather  long  wrin- 
kles, the  sides  in  front  of  the  shoulders  a  little  excavated;  hind  margins 
of  lateral  lobes  strongly  bisinuate,  tegminal  sinus  deep,  acute,  lower  one 
broad,  shallow,  the  lobe  between  them  short,  rounded.  Tegmina  elongate- 
oval,  their  tips  subacute.  Wings  in  long  form  slightly  surpassing  the  tip 
of  pronotum,  which  extends  2  to  3.5  mm.  beyond  tips  of  hind  femora;  in 
short  form  the  wings  shorter  than  pronotum,  the  latter  reaching  only  to 
base  of  ovipositor  in  female.  Length  of  body,  $,  8.5 — 12.8,;  9,  11.5 — 17; 
of  pronotum,  $,  7.5 — 11.5,  9,  11.5 — 16;  of  hind  femora,  $,  5.5 — 6,  9, 
7 — 8  mm. 

This  grouse  locust  occurs  sparingly  throughout  Indiana,  adults 
being  found  from  April  to  November.  Morse's  types  were  taken 
by  me  in  Vigo  County,  where  it  occurred  in  small  numbers  along 
the  wooded  margin  of  a  large  lowland  pond.  In  the  northern 
counties  it  frequents  woods  about  the  margins  of  lakes  and  is 
usually  found  closer  to  water  than  is  T.  lateralis.  In  Florida  it 
has  been  definitely  recorded  only  from  Jacksonville.  Monticello 
and  Deep  Lake,  April— Oct.  R.  &  H.  (1916.  153)  give  its  range  as 
extending  from  "Staten  Island,  N.  Y.,  south  to  extreme  southern 
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Florida  and  westward  as  far  as  Riverside,  111.,  Howe,  Okla.,  and 
Dallas,  Texas."  They  state  that  the  short  form  (depressa  Morse) 
is  more  common  than  the  long  one  throughout  its  range,  a  condi- 
tion not  existing  in  Indiana,  where  the  long  one  is  much  the  more 
common.  T.  davisi  Morse  (1908,  25)  is  a  synonym. 
79a.  Tettigidea  armata  spicata  Morse,  1895,  108.  Spined  Grouse  Locust. 
"A  small,  slender,  southern  species,  intermediate  in  structure  of  ver- 
tex between  apiculata  and  armata,  but  more  nearly  allied  to  tbe  latter. 
The  vertex  is  more  projecting  than  in  armata,  the  body  narrower  across 
the  shoulders,  the  lateral  carinse  of  pronotum  but  slightly  developed,  the 
median  carina  less  distinct  and  the  disc  more  finely  rugulose.  Length 
of  body,  $,  11.6,  $,  15.6 — 16.2;  of  pronotum,  $,  10.5,  9,  14.4;  of  hind  fe- 
mora, $,  5.5,  5,  7.6  mm.'      (Morse). 

The  above  is  the  original  description  of  T.  spicata,  which  was 
described  from  one  male  from  Georgia  and  two  females  from  Flor- 
ida. Specimens  taken  by  me  in  Knox  and  Posey  counties,  Ind., 
and  named  spicata  by  Hancock,  and  others  taken  and  so  named 
by  Davis  from  Wilmington,  N.  Car.,  and  Lake  Okeechobee,  Fla., 
and  by  Hancock  from  Opelousas,  La.,  are  at  hand,  and  a  careful 
comparison  shows  that  the  vertex  proper  is  not  more  projecting 
but  the  point  of  union  of  its  median  carina  with  the  frontal  costa 
is  slightly  more  prominent.  As  pointed  out  by  R.  &  H.,  "the  more 
arcuate  character  of  the  dorsum  of  pronotum  in  transverse  section 
between  the  humeral  angles  is  one  of  the  most  apparent  char- 
acters" distinguishing  spicata  from  typical  armata.  These  dif- 
ferences, however,  are  of  less  systematic  value  than  those  separat- 
ing lateralis  from  its  northern  race  parvipcnnis,  and  I  therefore 
regard  spicata  as  only  a  slender-bodied  southern  race  or  form  of 
armata.  In  addition  to  the  localities  above  given  T.  a.  spicata  has 
been  taken  by  me  at  Ormond,  Fla.,  and  is  recorded  from  numer- 
ous localities  between  Jacksonville,  Miami  and  Everglade  in  that 
State,  occurring  for  the  most  part  In  low  moist  spots  in  pine 
woods  and  in  bare  spots  along  the  edges  of  red  mangrove  swamps. 
It  is  known  also  from  Georgia,  Alabama  and  Louisiana. 

A  study  of  the  type  of  T.  apiculata  ^lorse  (1895,  16)  described 
from  New  Orleans,  La.,  shows  it  to  be  very  closely  related  to  both 
armata  and  its  race  spicata,  and  a  large  series  would  perhaps 
show  that  spicata  is  only  an  intermediate  or  connecting  link  be- 
tween the  other  two,  and  that  all  three  are  in  reality  but  one  spe- 
cies, which  will  have  to  bear  the  name  apiculata,  since  that  form 
was  described  in  March,  the  others  in  September  of  the  same  year. 
I  might  add  that  aside  from  the  prolongation  of  the  front  margin 
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of  pronotum  into  a  cuspidate  point,  which  K.  &  H.  (1916,  152) 
show  to  be  a  variable  character,  there  is  little  to  separate  T.  ar- 
mata  from  T.  lateralis  and  time  may  prove  that  the  two  species  of 
Tettigidea  recognized  by  Say  and  Scudder,  viz.,  lateralis  and 
prorsa,  are  all  that  really  occur  east  of  the  Mississippi  River. 

Family  VI.      ACRIDID.E." 

The  Locusts  or  Short-Horned  Grasshoppers. 

To  this  family  of  saltatorial  Orthoptera  belong  those  short- 
horned  grasshoppers  or  locusts  which  are  so  common  in  our  mea- 
dows and  pastures  and  along  our  roadsides  from  mid- April  until 
after  the  heavy  frosts  of  late  autumn.  They  have  the  antennae, 
with  few  exceptions,  much  shorter  than  body,  filiform,  clubbed  or 
ensiform  in  shape,  the  joints  distinct,  and  often,  especially  toward 
the  base,  de])ressed ;  head  usually  short,  and  in  the  leading  sub- 
families extended  horizontally;  ocelli  always  present,  and  fove- 
olae  usually  so;  pronotum  variable  in  form  and  size,  forming  a 
buckler  or  saddle-shaped  shield  covering  the  three  segments  of 
thorax;  tegmina  and  wings,  when  present  and  in  repose,  resting 
partly  horizontal  on  the  dorsal  surface  of  abdomen  and  partly  re- 
flexed  against  its  sides ;  auditory  or  hearing  organ  located  on  the 
side  of  the  basal  ring  of  abdomen ;  front  and  middle  legs  subequal 
in  size,  much  smaller  and  shorter  than  the  hind  ones,  the  femora 
of  the  latter  being,  as  in  the  other  saltatoria,  very  much  enlarged 
in  their  basal  halves;  tarsi  3-jointed  and  similar  in  structure  on 
all  the  legs,  the  first  joint,  usually  the  longest,  with  the  under  side 
marked  with  two  cross  impressions  which,  when  viewed  from  be- 
low, make  it  appear  to  be  composed  of  three  segments;  third  or 
apical  segment  of  tarsus  ending  in  a  pair  of  curved  claws  which 
enable  the  insect  to  catch  and  cling  to  blades  of  grass  and  other 
objects  on  which  it  may  alight,  these  claws  with  a  pad  (arolium) 
between  them;  ovipositor  consisting  of  four  short,  horny  pieces, 
the  so-called  valves,  projecting  from  the  tip  of  the  abdomen,  two 
of  which  curve  upward  and  two  downward. 

The  family  name  Acrididae  is  derived  from  the  Latin  Acridium 
meaning  "a  locust''  and  to  the  people  of  ancient  times  the  "grass- 
hopper" of  to-day-  was  the  "locust,"  one  of  the  seven  plagues  of 
I  Egypt.  The  scientific  men  of  this  country  have  long  endeavored 
to  have  our  American  Acridians  called  "locusts"  but  the  majority 
of  the  people  persist  in  calling  them  "grasshoppers,"  and  give  the 
name  "locust"  to  those  nois.v  insects  which  once  each  seventeen 
1 
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"Locustidse  of  Kirby  (1910)   and  recent  authors. 
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Inside 

hind   femora  of  a  locust 
s.    ridge   with   teeth. 


years  invade  our  fields  and  forests  in  such  countless  numbers. 
The  name  "jumping  grasshoppers"  is  also  sometimes  given  our 
AcrididsB  to  distinguish  them  from  the  "green"  or  "long-horned" 
grasshoppers  belonging  to  the  genera  Orchelimum  and  Conoceph- 
alus  of  the  family  Tettigoniidas.  Latreille  (1831,  15),  in  compar- 
ing the  Acrididae  with  the  other  families  of  Saltatoria  says  of  the 
former:  "They  leap  better,  fly  higher  and  longer,  and  feed  vo- 
raciously on  vegetables." 

The  call  notes  made  by  the  males  of  the  Acrididae  are  pro- 
duced in  two  ways  and  in  the  daytime  only.  One  group,  whose 
members  call  only  when  at  rest,  stridulate  by 
rubbing  the  inner  surface  of  the  hind  femur 
against  the  lower  outer  edge  of  the  tegmina. 
Landois  has  shown  that  in  this  group  the  in- 
ner surface  of  the  femur  is  furnished  along 
the  lower  margin  with  a  longitudinal  row  of 
minute,  lancet-shaped,  elastic  teeth,  ranging 
j,f  in  number  from  85  to  93,  which  are  scraped 
across  the  edge  of  the  tegmina,  thus  causing 
them  to  vibrate  and  produce  a  low,  buzzing 
sound  (Figs.  07,  68).  Those  Acrididae  which  stridulate  in  this 
manner  are  mostly  members  of  the  subfamilies  Tryxalinae  and  Lo- 
custinae.  Allard  (1916)  says  that  "at  best  their  stridulations  are 
hardly  more  than  a  brief  lisping  or  a 
noisy  crepitation,"  and  states  that 
the  notes  of  two  of  the  Tryxalinae, 
Chorthippus  curtipennis  (Harr.)  and 
Eritettice  simplex  (Scudd.)  are  pro- 
duced by  "sawing  both  thighs  simul- 
taneously upon  the  edges  of  the  teg- 
mina."    In   the   genus   Mecostethus 

the  teeth  are  borne  on  the  intercalary  vein  of  the  tegmina  and 
some  of  its  branches,  the  ridge  of  the  femur  being  smooth. 

The  members  of  the  subfamily  Oedipodinae  usually  sound  their 
call  during  flight  by  rubbing  together  the  upper  surface  of  the 
front  edge  of  the  wings  and  the  under  surface  of  the  tegmina,  thus 
producing  a  sharp,  crackling  sound  which  has  been  likened  to  that 
of  burning  stubble.  However,  some  of  the  Oedipodinae  stridulate 
at  rest  as  well  as  during  flight.  Thus  says  Scudder  (1893,  63) 
"Acridians  shuffle,  rustle  and  crackle,  while  crickets  shrill  and 
creak  and  Locustarians  scratch  and  scrape."  By  paying  close  at- 
tention, the  observer  can  soon  learn  to  know  each  species  by  its 
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Fig.  68.  Ridge  and  teeth  of 
hind  femur  greatly  enlarged.  (After 
Landois.) 


HABITS  OF  LOCUSTS. 


189 


peculiar  call.  Like  the  other  families  of  saltatorial  Orthoptera, 
the  males  alone  of  the  AcrididsB  have  musical  organs,  which  is 
quite  the  reverse  among  some  animals  higher  in  the  scale  of  life, 
where  the  females  make  most  of  the  music  and  oftentimes  much  of 
the  noise. 

"Happj'  the  locusts'  lives. 

Since  they  all  have  noiseless  wives." 

The  great  majority  of  Acrididae  in  the  latitude  of  Indiana  pass 
the  winter  in  the  egg  stage,  the  eggs  being  deposited  by  the  mother 

insect  in  early  au- 
tumn. When  ready  to 
oviposit  she  forms  a 
hole  in  the  ground  or 
other  nidus  to  a  depth 
corresponding  to  the 
length  of  her  abdomen. 
The  eggs  are  then  de- 
posited one  at  a  time 
to  the  number  of  30  to 
60,  being  placed  in 
regular  order  in  this 
^=^  hole.    During  the  pro- 

laying     eggs.      (After   ^^gg    ^    glutluOUS    fluid 

is  emitted  around  them 
which  at  length  hardens  and  binds  them  together,  thus  forming 
a  bean-shaped  mass.  The  hole  above  the  mass  is  then  closed  with 
dirt  intermixed  with  this  fluid  which,  when  it  hardens,  renders  it 
partially  impervious  to  water.  However,  if  the  winter  is  an  open 
one  with  numerous  changes  of  temperature,  many  of  the  eggs  are 
apt  to  be  destroyed.  By  far  the  larger  number  of  eggs  are  depos- 
ited in  the  earth  in  the 
manner  shown  in  Figs. 
69  and  70.  A  few  spe-. 
cies,  however,  oviposit 
in  rotten  or  decaying 
wood.  About  mid- April 
the  eggs  begin  to  hatch 
and  the  sprightly  little 
insects,  devoid  of  wings 
but  otherwise  like  their 
parents,  are  soon  seen  on  every  hand. 


Fig.    69.     Locust   in   the  act 
Riley.) 


of 


Fig.  70.  Egg  mass  of  locust, 
in  burrow;  b,  from  beneath; 
larged.      (After   Riley.) 


a,  from  the  side,  with- 
c,    from      above;      en- 
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Born  with  one  earthly  desire — a  voracious  appetite — and  with 
one  valuable  possession — a  pair  of  strong,  broad  jaws,  which  move 
in  and  out  like  the  blades  of  a  pair  of  scissors — the  little  hopper 
soon  begins  to  use  the  latter  to  appease  the  former,  and  during 
his  early  life  spends  most  of  his  time  in  gnawing  away  at  the 
soft,  green  succulent  grass  which  surrounds  him  on  every  side. 
Such  a  procedure  can  have  but  one  result.  His  body  soon  becomes 
too  big  for  its  surroundings.    Something  must  give  way,  and  that 


Fig.  71.  Molting  of  a  locust.  a,  nymph  ready  to  change;  b,  the  skin  split  along 
the  back  and  the  adult  emerging;  c,  continues  the  process;  d,  the  adult  insect  drying 
out;   e,  perfect  adult.      (After   Riley.) 

something  is  his  skin.  He  casts  it  aside,  however,  with  but  little 
reluctance,  for  a  new  one  is  ready  to  take  its  place,  and  imme- 
diately begins  to  satiate  his  appetite  once  more.  Five  successive 
times  his  skin  gets  too  small  for  his  body  and  is  cast  aside.  Be- 
tween each  of  these  moults  the  wings  are  growing,  and  when  the 
fifth  skin  is  shed  he  emerges  a  mature  and  full  fledged  insect. 

However,  all  locusts  do  not  pass  the  winter  in  the  egg  stage. 
In  the  southern  States,  especially  in  Florida,  the  adults  of  a  num- 
ber of  species  can  be  taken  almost  any  time  between  November 
and  March  if  one  will  only  search  for  them  in  the  projjcr  places. 
During  the  seven  winters  spent  by  the  writer  in  central-western 
Florida  the  adults  of  30  species  of  the  family  Acrididte  have  been 
secured,  some  of  them  being  very  abundant  in  their  favorite  abid- 
ing places.  A  number  of  others  winter  there  as  nymphs,  and  in 
Indiana  and  other  northern  states  three  or  four  species  hatch  in 
early  autumn  and  the  young  in  various  stages  can,  in  suitable 
localities,  be  seen  jumping  vigorously  about  on  any  warm  sunny 
day  in  mid-winter.  If  their  presence  at  such  a  season  comes  to 
the  attention  of  a  newspaper  reporter,  the  press  of  the  entire 
region  is  apt  to  teem  with  warnings  of  a  coming  "grasshopper 
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plague.*'  of  which  the  youngsters  are  thought  to  be  the  advance 
guard.  These  hibernating  young  are  the  first  to  reach  maturity 
the  next  spring,  in  Indiana  usually  becoming  full  grown  about 
the  20th  of  April. 

In  the  latitude  of  central  Indiana  the  heyday  of  the  mature 
locust's  life  lies  between  the  dates  of  mid-August  and  mid-Octo- 
ber. Then  it  is  that  their  love  calls  are  most  numerous,  that  their 
ambitions  in  life  are  satisfied,  and  that  the  eggs,  destined  to  carry 
the  race  through  the  rigors  of  an  approaching  winter,  are  depos- 
ited in  the  earth.  As  the  cooler  days  of  November  draw  nigh  their 
ranks  grow  rapidly  less,  and  yet,  with  the  exception  of  one  place, 
their  dead  bodies  are  seldom  met  with.  That  exception  is  the 
tops  of  tall  weeds  where,  oftentimes  even  so  early  as  September, 
the  bodies  of  the  more  common  species  are  seen  (Fig.  15),  their 
limbs  tightly  grasping  the  branches  or  leaves  of  the  plant  on 
which  they  rest.  Why  this  position  is  taken  by  them  before  death 
I  cannot  say.  Of  course  it  is  nonsense,  but  I  have  often  asked  my- 
self the  question :  "Is  it  assuming  too  much  of  them  to  suppose 
that,  having  lived  their  allotted  time,  or  being  preyed  upon  by 
some  invisible  but  insidious  animal  or  plant  parasite,  and  feeling 
their  death  throes  coming  on.  they  choose  to  fly  or  climb  to  the 
most  elevated  position  available,  there  to  take  a  farewell  view  of 
their  summer's  home?" 

A  number  of  species  of  Acrididae,  especially  of  those  belonging 
to  the  genus  Melanoplus,  possess,  in  the  adult  stage,  only  rudi- 
mentary tegmina  and  wings,  and  resemble  immature  insects  or 
nymphs  in  appearance.  A  close  examination  will  show,  however, 
that  these  adults  have  the  tegmina  in  the  proper  position,  while 
in  the  immature  stages  of  these  and  other  forms,  the  tegmina  and 
wings  are  inverted,  being  twisted  about  so  that  the  faces  and 
margins  are  just  the  opposite  to  what  they  are  in  the  perfect 
insect. 

About  140  species  of  the  family  Acrididse  are  known  from  the 
eastern  United  States.  These  are  divided  among  three  subfamilies, 
each  of  which  is  represented  in  our  eastern  fauna  by  numerous 
species. 

KEY  TO  THE   SUBFAMILIES  OF  ACRIDID,^. 

a.     Presternum  without  a  spine  or  tubercle  between  the  front  pair  of  legs. 

b.     Face  more  or  less  oblique,  usually  meeting  the  vertex  at  an  acute 

angle;  foveolae  usually  absent  or  invisible  from  above;  median 

carinae  of  pronotum  never  raised  in  the  form  of  a  crest  or  cut 

by  more  than  one  sulcus;  wings  nearly  uniformly  transparent. 
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never  brightly  colored  or  with  a  black  band. 

I.  Tbyxaline,  p.  192. 
bb.  Face  nearly  or  quite  vertical  and  rounded  at  its  junction  with, 
the  vertex;  foveolse  present  and  visible  from  above;  median 
carina  of  pronotum  often  more  or  less  crested  and  usually  cut 
by  more  than  one  sulcus;  wings  usually  bright  colored  and 
generally  with  a  black  band.  II.     Oedipodin^,  p.  243. 

aa.     Prosternum  armed  between  the  front  legs  with  a  distinct  conical  or 
cylindrical  tubercle;  face  vertical  or  nearly  so;  pronotum  with  dor- 
sal surface  flattened,  never  strongly  crested,  tuberculate  or  rugose; 
wings,  when  present,  transparent,  never  with  contrasting  colors- 
Ill.     LocusTiN^,  p.  302. 
Subfamily  I.    TRYXALlNiE. 

(ACRIDIN.^:.) 

The  Slant-Faced  Locusts. 

The  members  of  this  subfamily  have  the  vertex  horizontal  or 
a  little  ascending ;  face  usually  decidedly  oblique  and  meeting  the 
vertex  at  an  acute  angle;  lateral  foveolse  sometimes  present  and 
well  developed,  in  most  of  our  eastern  genera  absent  or  invisible 
from  above;  eyes  usually  longer  than  that  portion  of  the  cheeks 
below  their  orbits ;  antennae  variable,  sometimes  depressed  toward 
base  and  acuminate,  usually  inserted  between  the  middle  or  be- 
low the  middle  of  eyes;  pronotum  with  surface  of  dorsal  field 
generally  smooth,  prozona  not  shorter  than  metazona,  front  and 
hind  margins  of  nearly  equal  width,  lateral  carinas  usually  dis- 
tinct; tegmina  and  wings  often  short  and  imperfectly  developed, 
long  and  short  winged  forms  of  the  same  species  being  not  un- 
common ;  tegmina  with  intercalary  vein  generally  wanting,  costal 
area  often  expanded  and  regularly  reticulate  by  transverse  veins. 

Certain  forms  of  Tryxalinae  are  very  difficult  to  distinguish 
from  some  of  the  Oedipodinae,  and  their  reference  to  either  group, 
as  Brunner  (1893,  103)  has  said,  "est  un  pen  arbitraire  et  repose 
sur  I'estimation  personelle" ;  i.  e.,  somewhat  arbitrary  and  a  mat- 
ter of  individual  opinion.  In  general  it  may  be  said  that  the  Try- 
xalinae  have  more  slender  bodies  than  the  Oedipodinae,  and  often 
somewhat  elongate,  cone-shaped  heads,  recalling  the  Copiphorinae 
of  the  Tettigoniidae.  The  coloration  is  also  more  variable,  there 
being  often  distinctly  green  and  brown  forms  with  all  the  inter- 
mediate tints  in  the  same  species.  In  our  eastern  species  of  Oedi- 
podinae  this  variation  occurs  only  in  the  genus  Chorfophaga. 
This  variation  of  coloration  is  used  as  a  means  of  protection,  often 
rendering  the  insect  almost  invisible  when  feeding.  The  hind  legs 
are  more  slender  than  those  of  most  of  the  Oedipodinae  and  the 
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leaping  power  is  therefore  lessened ;  while  in  many  of  the  smaller 
species  the  wing  expanse  is  too  small  to  admit  of  sustained 
flight. 

Our  eastern  members  of  Trvxalinae  for  the  most  part  frequent 
the  borders  of  marshes  and  damp  prairie  meadows,  making  their 
home  among  the  tall  rank  grasses  and  sedges  which  there  abound. 
They  usually  move  by  fljing,  making  no  noise  while  on  the  wing. 
Several  species,  however,  delight  in  sandy  or  clayey  places,  where 
clumps  of  bunch  and  wire  grass  furnish  them  protection  and  food. 
Their  inner  wings  are  never  bright  colored  and  showy  as  in  the 
next  subfamily,  and  their  tegmina  have,  for  the  most  part,  re- 
mained a  green  or  straw  color  in  order  to  harmonize  with  their 
chosen  abiding  places.  The  males  stridulate,  or  call  the  opposite 
sex  to  them,  only  when  at  rest  by  rubbing  the  inner  surface  of  the 
hing  thighs  against  the  lower  edges  of  the  wing  covers.  Xo  one 
of  our  species,  unless  it  be  Chorthippus  curtipennis  (Harr.),  oc- 
curs in  sufficient  numbers  to  do  much  damage  to  vegetation,  and 
some  of  them  are  among  the  least  common  of  the  Acrididfe.  In 
Indiana  and  other  northern  states  the  winter  of  all  is  passed  in 
the  egg  stage,  but  farther  south,  especially  in  Florida,  adults  of 
a  half  dozen  or  more  species  occur  in  numbers  during  that  season. 

Aside  from  the  general  works  on  Orthoptera  whose  titles  are 
given  in  the  Bibliography,  the  following  treat  especially  of  North 
American  TryxalinsB:  Scudder,  1890,  lS98a,  1899,  1899a;  Morse, 
1896;  McNeill,  1897;  R.  &  H.,  1916;  Rehn,  1919. 

Thirty -eight  genera  and  90  species  of  Tryxalinae  were  listed  by 
Scudder  (1900)  from  the  United  States,  mostly  from  the  region 
west  of  the  Mississippi,  and  a  half  dozen  or  more  species  have 
since  been  described.  Of  these  16  genera  and  26  species  are  known 
from  the  Eastern  States,  no  fewer  than  9  genera  being  represented 
by  only  a  single  species.  For  convenience  of  treatment  the  genera 
are  grouped  into  five  tribes  distinguished  as  follows : 

KEY  TO  EASTERX  TRIBES  OF  SUBFAMILY  TRYXALIX^. 

a.  Antennae  ensiform  or  triquetrous,  strongly  depressed  at  base  and  dis- 
tinctly acuminate  (Fig.  72) ;  median  carina  of  pronotum  cut  much 
behind  the  middle;  face  very  strongly  oblique;  lateral  carinae  of 
pronotum  straight  and  parallel,  except  in  Mermiria. 

Tribe  I.     Tryxalini,  p.  194. 

aa.     Antennae  linear  or  filiform,   sometimes   narrowly   depressed   toward 

base;  median  carina  of  pronotum  usually  cut  at  or  not  far  behind  the 

middle;  lateral  carinae  often  more  or  less  converging  at  middle. 

6.     Foveolae  of  vertex  wanting  or  invisible  from  above;  face  usually 

distinctly  oblique  or  declivent. 
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c.  Disk  or  scutellum  of  vertex  with  a  distinct  longitudinal  median 

carina;    antennae    usually    more    or    less    flattened    but    not 

strongly    tapering.  Tribe  II.     Amblytbopidi,  p.  207. 

cc.     Disk   of   vertex   without   a   median   carina;    antennae   filiform, 

rarely  flattened,  usually  not  longer   than  head   and  thorax 

together.  Tribe  III.     Obphuli,  p.  222. 

6b.     Foveolae  of  vertex  always  present,  visible  from  above   (Fig.  84, 

c.)  ;face  usually  nearly  vertical. 

d.  Median  carina  of  pronotum  not  high  and  sharp  and  not  cut  in 

or  in  front  of  middle;  intercalary  vein  of  tegmina  not  very 
strong;  vertex  without  a  median  carina,  its  lateral  foveolae 
large,  distinct.  Tribe  IV.     Chobthippi,  p.  233. 

dd.  Median  carina  of  pronotum  high  and  sharp,  cut  in  or  in  front 
of  middle  by  the  principal  sulcus  (Fig.  83,  e,  f,  ) ;  intercal- 
ary vein  of  tegmina  very  strong;  vertex  with  a  more  or  less 
distinct  median  carina,  its  foveolae  small,  triangular  and 
basal.  Tribe   V.     Mecostethi,   p.   238. 


Tribe  I.     TRYXALINI. 

Slender  bodied  grasshoppers  having  the  sexes 
very  unequal  in  size,  the  males  much  the  smaller; 
head  conical,  horizontal  or  ascending,  vertex  dis- 
tinctly produced  in  front  of  eyes,  its  apex  more  or 
less  angulate;  foveolae  wanting  or  indistinct;  face 
strongly  declivent;  antennae  strongly  triquetrous  or 
ensiform,  usually  equal  to  head  and  pronotum  in 
length,  female,  or  longer,  male;  pronotum  with  me- 
dian carina  distinct,  front  margin  truncate,  lateral 
lobes  vertical.  The  tribe,  as  thus  defined,  is  repre- 
sented in  our  territory  by  four  genera. 

KEY  TO  EASTEBN   GENERA  OF  TRIBE  TRYXALINI. 


Head    distinctly    longer   than   pronotum,   strongly    as- 
cending;   knees   of   hind   femora   with   their   apical 
angles  strongly  produced;    spines   of   outer  margin 
of  hind  tibiae  minute,  about  25  in  number;  tegmina 
much  shorter  than  abdomen.    (Fig.  72.) 

I.     Radinotatum. 

Head  sometimes  equalling,  never  exceeding  the  pronotum  in  length, 

feebly  ascending  or  subhorizontal;  knees  of  hind  femora  with  apical 

angles  not  produced  but  roundly  deflexed;   spines  of  outer  margin 

of  hind  tibiae  stouter,  not  over  20  in  number. 

b.     Prosternum  without  a  tubercle  between  the  front  coxae;  front  half 

of  lower  margin  of  lateral  lobes  of  pronotum  strongly  oblique; 

sides  of  fastigium  strongly  curved,  its  apex  distinctly  rounded. 

II.     Tryxalis. 


Fig.  72.  Head 
and  pronotum 
of  Radinota- 
tum showing 
ensiform  an- 
tennae, short 
wings,        etc. 

(After    R.&H.) 
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bb.     Prosternum  with  a  distinct  tubercle  or  low  transverse  ridge  be- 
tween the  front  coxae;  lower  margin  of  lateral  lobe  straight  or 
feebly  sinuate  throughout  its  length;  sides  of  fastigium  straight 
or  slightly  curved,  its  apex  usually  feebly  rounded  or  more  or 
less  acuminate. 
c.     Vertex  with  a  distinct  median  carina;  tegmina  and  wings  usu- 
ally much  shorter  than  the  abdomen;   outer  carina  of  hind 
tibiae  with  14 — 17  spines;   male  with  a  stridulating  rasp  on 
hind  femora;    subgenital   plate  of  male  conical,  more   than 
twice  as  long  as  wide  at  base  (Fig.  83,  c.) ;  sides  of  head  and 
pronotum  normally  without  a  brown  stripe. 

III.       PSEUDOPOM.\LA. 

cc. ,  Vertex  at  most  with  only  a  faint  trace  of  a  median  carina ;  teg- 
mina and  wings  reaching  or  exceeding  tip  of  abdomen;  outer 
carina  of  hind  tibiae  with  18 — 22  spines;  male  without  stridu- 
lating rasp  on  hind  femora;  subgenital  plate  of  male  usually 
scarcely  longer  than  wide  at  base;  sides  of  head  and  prono- 
tum with  a  reddish  or  dark-brown  postocular  stripe. 

IV.     Mebmibia. 

I.  Radinotatum  McXeill,  1897, 199.  (Gr.,  "a  very  slender  thing.") 
Form  very  slender,  subcylindrical,  compressed;  head  elongate, 
ascending;  vertex  projecting  in  front  of  eyes  a  distance  equal  to 
length'  of  eyes,  its  sides  broadly  flattened,  disk  concave  and  with 
a  long,  distinct  median  carina,  apex  rounded  or  subangulate ;  face 
very  strongly  oblique,  its  frontal  costa  high  and  narrow  between 
the  antennae,  lower  and  somewhat  wider  below  them,  its  sulcus 
distinct  but  shallow;  eyes  very  long,  their  upper  surface  nearly 
horizontal;   antennae  triquetrous,   strongly   tapering;   pronotum 

much  shorter  than  head, 
its  carinae  distinct  and 
parallel,  lateral  lobes 
vertical,  their  f^ont  mar- 
gin strongly  oblique,  low- 
er one  nearly  straight, 
hind   one   broadly   emar- 

Fig.  73.   Male,  X  1.5.    (After  R.^'s  H.)  giuate ;     tcgmiua     and 

wings  rudimentary;  sub- 
genital plate  of  male  longer  than  thorax,  lanceolate,  acute;  hind 
femora  very  slender,  shorter  than  abdomen,  female,  reaching  base 
of  subgenital  plate,  male,  their  knees  with  apical  angles  strongly 
produced,  the  outer  projection  the  shorter.  One  species  is  known. 
80.     Radixotatum  brevipenne    (Thomas),  1873,  58.     Long-headed  Locust. 

Pale  brown  or  grayish-brown,  the  upper  surface,  tegmina  and  legs  of- 
ten in  part  green.     Antennae  slightly  shorter  than  head  and  thorax,  female. 
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equa!'  to  or  slightly  exceeding  their  length,  male.  Median  carina  of  pro- 
notum  very  feebly  cut  by  the  transverse  carina  one-fourth  from  base,  the 
latter  truncate  or  nearly  scf.  Tegmina  about  as  long  as  pronotum,  very 
narrow,  bluntly  pointed,  separated  by  twice  their  width.  Length  of  body, 
$,  31—36,  9,  40—48;  of  head,  $,7,  $,  8—9;  of  antennae,  $  and  $,  9—11; 
of  pronotum,  $,  i — 4.5,  9,  5.5 — 6;  of  tegmina,  $,  4.5 — 6,  9,  5 — 6.5;  of 
hind  femora,  $,  13.5—15,   9,  17—19  mm.     (Fig.  73.) 

i  This  easily  recognized  locust  occurs  everywhere  throughout 
the  mainland  of  Florida  on  the  wire  grass  and  other  undergrowth 
of  open  pine  woods  and  among  the  tall  grasses  and  sedges  along 
the  margins  of  ponds  and  lakes.  In  the  northern  and  central 
parts  of  the  State  the  majority  of  the  eggs  probably  hatch  in  late 
summer  and  early  autumn,  as  the  most  of  those  mentioned  in  the 
numerous  records  of  Davis  and  R.  &  H.,  as  noted  at  that  season, 
are  nymphs.  About  Dunedin  the  nymphs  far  outnumber  the 
adults  between  November  and  February  1st.  After  that  date  the 
adults  begin  to  be  more  plentiful  and  by  April  15  the  most  of 
those  noted  are  mature. 

In  general  appearance  R.  hrevipenne  is  one  of  the  most  pecu- 
liar of  our  North  American  AcrididaB,  its  form  and  color  serving 
it  admirably  for  protection  among  the  tall  grasses  and  pine 
needles.  The  first  specimens  ever  seen  by  me  were  taken  near 
Ormond,  Fla.,  in  March,  1899,  and  my  field  notes  regarding  them 
were  afterwards  published  (1902,  149)  as  follows:  "The  first 
mature  males  of  the  slender-bodied,  grayish-brown  locust,  Radino- 
tatum  hrevipenne  (Thos.)  were  seen  on  March  22.  To-day  (April 
5)  the  adult  females  are  abundant.  It  is  the  most  curious  Orthop- 
teron  found  here  at  this  season  and  has  been  recorded  only  from 
one  or  two  points  in  Florida.  Here  it  is  common  on  the  clumps 
of  wire  grass,  in  sandy  places  along  the  edges  of  woodland  paths 
and  old  fields.  Its  short  wings  prevent  it  from  flying,  and  as  it  is 
but  a  poor  leaper,  it  is  readily  taken  with  the  fingers.  It  relies 
upon  protective  mimicry  as  its  chief  mode  of  defense;  hence  its 
organs  of  locomotion,  wings  and  legs,  have  developed  but  little, 
the  former  being  mere  pads,  the  latter  very  slender  and  used 
mainly  for  walking  and  for  clasping  the  stems  of  grass.  The 
brown,  linear  body,  when  extended  lengthwise  along  a  dead  grass 
stem,  is  scarcely  noticeable,  so  closely  does  its  hue  correspond  to 
that  of  the  grass.  The  insect  remains  motionless  until  about  to 
be  seized,  when  it  sometimes  gives  a  short  leap  to  one  side." 

The  known  range  of  R.  hrevipenne  extends  from  Yemassee,  S. 
Car.,  Augusta  and  Macon,  Ga.,  south  throughout  Florida,  and  as 
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far  west  as  Greenville,  Alabama,  and  Agricultural  College,  Miss. 
Kirby  (1910,  101)  gives  "Florida  and  Mexico"  as  its  habitat.  I 
can  find  no  other  record  of  its  having  been  found  iik^h^  latter 
countrv.  '  .-   .  „, 


Fig.    74.     Female.    X    i-5-      (After  R.   &  H.) 


A  so-called  geographic  race  or  subspecies  of  R.  brevipenne  was 
described  by  R.  &  H.  (1912,  24G)  as  R.  h.  peninsulare  (Fig.  74), 
they  stating  that  it  differs  from  typical  brevipenne  "in  the  longer 
head  with  much  more  produced  rostrum  and  more  concave  face, 
longer  antennae,  pronotum  with  shallower  lateral  lobes,  more 
linear  and  usually  shorter  tegmina,  longer  and  more  slender  cau- 
dal femora  and  more  delicate,  shorter,  genicular  angles."  All  the 
distinctions  as  given  are  comparative  only  and  may  be  found  in 
any  large  series  of  specimens  taken  almost  anywhere  in  Florida. 
They  later  (1911d,  103)  state  that  two  males  and  four  females 
taken  at  Lakeland,  Fla.,  "are  absolutely  intermediate  between 
typical  brevipenne  and  b.  peninsulare  in  character."  Notwith- 
standing this  admission,  they  state  in  their  latest  mention  of  R. 
brevipenne  (1916,  155)  that  "in  central  Florida  the  species  inter- 
grades  with  its  geographic  race  R.  brevipenne  peninsulare."  I 
have  given  above  the  distinctions  of  peninsulare  as  set  forth  by  its 
authors  in  order  that  the  future  student  may  apply  that  name  to 
his  southern  Florida  specimens  if  he  so  desires. 

II.     Tryxalis  Fabricius,  1775,  279.     (Gr.,  Troxallis  =  Gryllus.) 

Vertex  horizontal,  semi-elliptical,  projecting  in  front  of  eyes 
a  distance  about  equal  to  that  between  them;  disk  with  sides 
flattened,  apex  rounded,  median  carina  very  fine;  antennae  flat- 
tened at  base,  acuminate,  about  as  long  as  head  and  pronotum 
(Fig.  84,  b)  ;  frontal  costa  with  sides  subparallel,  shallowly  sul- 
cate,  female,  more  deeply  so,  male;  pronotum  with  disk  flat,  the 
three  carinae  parallel,  distinct,  the  median  cut  by  one  sulcus  much 
behind  the  middle;  lateral  lobes  vertical,  parallel,  slightly  longer 
than  high  with  front  and  hind    margins    oblique,    the    former 
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straight,  the  latter  sinuate;  tegmina  and  wings  fully  developed, 
subequal  in  length;  hind  femora  slender,  their  tips  reaching, 
female,  or  exceeding  by  nearly  half  their  length,  male,  that  of  ab- 
domen; subgenital  plate  of  male  conical,  scarcely  longer  than 
wide  at  base,  its  apex  acute  (Fig.  83,  d)  ;  ovipositor  strongly  ex- 
serted. 

But  one  species  is  known,  the  T.  angusticornis  Stai  (1873, 105), 
described  from  South  Carolina,  being  a  synonym  of  Dichromor- 
pha  viridis  ( Scudd. ) . 

81.     Tryxalis  brevicobnis  (Linnaeus),  1764,  398.     Short-horned  Locust. 

Form  ^rather  robust  for  the  tribe,  the  males  much  the  smaller,  more 

compressed.  Females  dimor- 
phic as  to  color,  being  either 
pale  green  with  tegmina 
more  or  less  dotted  with 
brown,  or  with  entire  body 
nearly  uniform  rusty  brown, 
often  with  a  darker  postocu- 
lar  line  along  head  and  up- 
per sides  of  pronotum;  males 
usually  with  dorsal  surface, 
face  and  tibiae  of  front  and 
middle  legs  bright  green,  the 
other  parts  pale  brown; 
wings  transparent,  the  veins  greenish.  Pronotum  with  lateral  carinas 
slightly  cut  by  all  the  transverse  sulci,  disk  with  hind  margin  feebly  ob- 
tuse-angulate ;  metazona  three-fourths  as  long  as  prozona,  its  surface 
rougher.  Tegmina  and  wings  more  than  one-third  longer  than  abdomen, 
male,  but  slightly  exceeding  its  tip,  female.  Length  of  body,  $ ,  19 — 25, 
9,  32 — 35;  of  antennae,  $  and  9,  10 — 11;  of  pronotum,  $,  4.5 — 5,  9, 
6—6.5;  of  tegmina,  $,  20—21,  9,  30—31;  of  hind  femora,  ^ ,  14,  9 ,  20  mm. 
(Fig.  75.) 

This  curious  long-headed  locust  occurs  in  suitable  localities 
throughout  Indiana.  It  frequents  only  the  tall  grasses  and  sedges 
along  the  margins  of  lakes,  ponds,  streams  and  swales,  and  in 
such  localities  is  usually  locally  abundant.  In  central  Indiana  it 
reaches  maturity  about  July  20,  and  in  the  northern  part  of  the 
State  a  fortnight  later.  The  hind  legs  are  very  slender  as  the  in- 
sect seldom  leaps  when  disturbed,  but  uses  the  wings  in  strong, 
zig-zag,  noiseless  flight,  usually  alighting  on  a  stem  of  grass  or 
sedge  a  dozen  rods  away.  Frank  Hay,  of  Bass  Lake,  Starke  Coun- 
ty, reported  a  flight  of  this  species  after  dark  on  the  evening  of 
August  13.  Large  numbers  flew  onto  his  porch  and  against  the 
house  and  many  were  captured  and  used  for  fish  bait. 


Fig.    75.     Female,   natural   size.     (After   Beuten- 

•nuller.) 
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Although  Scudder  in  his  Catalogue  gives  the  range  of  T.  hrevi- 
cornis  as  "southern  U.  S./'  it  has  been  taken  by  Walker  (1902a, 
251)  as  far  north  as  Point  Pelee,  Out.,  while  Beutenmuller  (1894, 
291)  has  recorded  it  from  Long  Island,  N.  Y.,  and  Smith  from 
New  Jersey,  where  it  is  found  in  both  fresh  and  salt  marsh  areas, 
but  more  abundant  in  the  latter.  From  the  points  mentioned  its 
known  range  in  this  country  extends  west  to  eastern  Nebraska 
and  south  and  southwest  to  northern  Florida,  Mobile,  Ala.,  Frank- 
lin. La.,  and  central  Arkansas,  the  Nebraska  and  Arkansas  rec- 
ords being  the  only  ones  from  west  of  the  Mississippi.  East  of 
that  stream,  from  Illinois  and  Maryland  to  Florida,  it  appears 
to  occur  frequently  in  suitable  localities,  judging  from  the  records 
of  Morse  (1904,  28)  and  R.  &  H.  (1916,  155).  In  Florida,  how- 
ever, it  seems  to  be  quite  scarce  and  no  specimens  have  been  taken 
by  me  though  a  male  is  at  hand  taken  July  22  on  the  University 
grounds  at  Gainesville.  The  only  localities  recorded  by  others 
from  the  State  are  Atlantic  Beach,  Marianna,  Monticello  and 
Everglade.  The  single  female  taken  at  the  last  named  place  by 
Davis  is  said  by  R.  &  H.  (1914d,  104)  to  measure  39.4  mm.  in 
length  of  body  and  to  be  the  largest  individual  seen  from  any 
locality  between  New  Jersey  and  Buenos  Aires,  Argentina,  to 
which  point  the  species  ranges. 

III.     PsEUDOPOMALA  Morsc,  1896,  325. 

Slender-bodied  species  having  the  head  conical;  vertex  semi- 
elliptical,  horizontal,  female,  slightly  ascending,  male,  extending 
in  front  of  eyes  a  distance  equal  to  its  basal  width;  disk  with 
sides  flattened,  concave  each  side  the  distinct  median  carina,  apex 
feebly  obtusely  rounded;  frontal  costa  rather  low  and  wide,  nar- 
rowed above  the  antennae,  divergent  below,  widely  and  shallowly 
sulcate;  antennse  strongly  ensiform  (Fig.  84,  a),  equalling,  fe- 
male, or  one-half  longer,  male,  than  length  of  head  and  thorax; 
pronotum  about  one-fourth  longer  than  head,  tricarinate,  the  car- 
inae  parallel,  all  cut  by  the  principal  sulcus  distinctly  behind  the 
middle ;  lateral  lobes  vertical,  their  front  margin  straight,  oblique, 
hind  ones  feebly  concave;  hind  femora  slender,  subequal  to  or 
slightly  shorter  than  abdomen  in  both  sexes;  ovipositor  short, 
scarcely  exserted,  the  lower  valves  furnished  with  a  strong  tooth 
each  side. 

This  genus,  as  founded  by  Morse,  was  placed  in  the  subfamily 
Tnjxalin(F.  In  this  he  was  followed  by  McNeill  (1897,  208). 
Scudder  did  not  coincide  with  this  placement,  and  (1899e)  placed 
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it  in  the  tribe  Mesopes,  which,  in  his  Catalogue,  is  located  near 
the  beginning  of  the  Acridinae  (Locustinae).  While  the  proster- 
nuni  bears  a  tubercle,  it  is  very  short  and  obtuse,  and  the  other 
characters  are  so  decidedly  those  of  the  Tryxalinae  that  I  have  no 
hesitancy  in  so  placing  it.    But  one  speqies  is  known, 

82.     PsEUDOPOMALA     BBACHYPTEBA      (Scudder),     1862,     4'54.     Bunch-grass 
Locust. 

Slender,  strongly  compressed.     Above  pale  brown  or  drab,  yellowish 
below;   antennae,  hind  tibiae,  knees  and  tibial  spines  with  tips  fuscous; 

tegmina  and  upper  sur- 
face of  head  and  pro- 
notum  often  with  small 
scattered  fuscous  dots, 
these  sometimes  merg- 
ed to  form  a  dark 
stripe  along  the  side  of 
' ■  '  head      and      pronotum. 

Fig.    76.      Female.    X    i-S-      (After  Lugger.)  jjjgj^   of   pronOtum   with 

hind  margin  truncate;  metazona  two-thirds  as  long  as  prozona,  its  sur- 
face finely  rugose.  Tegmina  usually  abbreviated,  about  three-fourths  as 
long  as  hind  femora,  their  tips  sharply  rounded,  male,  as  long  as  head  and 
thorax  with  tips  acuminate,  female;  wings  half  as  long  as  tegmina;  both 
in  occasional  examples  as  long  as  hind  femora  and  then  with  tips  rounded 
in  both  sexes.  Length  of  body,  $,  23 — 27,  $,  27 — 30;  of  head  and  prono- 
tum, $,  7.3—8.5,  9,  9.5—11.5;  of  antennae,  $,  9.5—11.5,  $,  8.5—10;  of 
tegmina,   short-winged,    $,   9 — 12.5,    $,   7 — 12;    of  tegmina,   long-winged, 

$,  15.5—17,    $,  18—22;    of  hind  femora,    $,  13.5—15.5,    $,   14—19   mm. 

(Fig.  76.) 

Sherbprn,  Mass.,  July  15  {Morse)  ;  Gardiner's  Island,  N.  Y., 
Aug.  23  {Davis).  Of  its  habits  Morse  has  written  (1896,  383)  as 
follows:  ''This  peculiar  locust  is  not  uncommon  locally  on  the 
coarser  grasses  found  in  waste  lands,  especially  upon  a  species  of 
bunch-grass  {Andropogon  scoparius  Michx.)  everywhere  abun- 
dant. Though  a  good  leaper  and  fairly  active,  it  is  not  shy  and 
seeks  safety  in  attenjpting  to  escape  observation  by  sidling  around 
the  grass  stems  rather  than  by  active  retreat,  I  once  saw  a  long- 
winged  female  fly  several  feet,  proving  that  with  the  possession 
of  the  means  came  the  power  of  flying.  Its  sluggish  habits,  how- 
ever, in  connection  with  its  linear  form,  render  it  less  likely  to 
attract  the  attention  of  its  enemies,  and  to  the  biologist  it  is  per- 
haps the  most  interesting  of  our  New  England  locusts  on  that 
account.  It  must  be  seen  in  the  living  state  to  have  its  full  beauty 
appreciated.  The  singular,  almost  grotesque,  yet  graceful  form 
interests  even  the  casual  observer,  and  its  coloration  of  lilaceous 
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drab,  giving  it  almost  the  appearance  of  being  clothed  with  a 
delicate  bloom,  pleases  the  most  fastidious  eye."  Fox  (1914,  486) 
states  that  inland  in  New  Jersey  and  Pennsylvania  it  frequents 
dry  scrubby  areas,  usually  in  sylvan  surroundings,  but  along  the 
coast  it  is  partial  to  the  fringes  of  marsh  elder,  Iva  frutescens  L., 
along  the  edge  of  the  salt  marshes.  At  Fern  Hill,  Pa.,  it  was 
noted  as  exceptionally  common  on  serpentine  barrens. 

Scudder's  type  of  P.  hrachj/ptera  was  from  Princeton,  Mass., 
and  Morse  states  that  it  doubtless  occurs  throughout  New  Eng- 
land. Scudder  (1900,  46)  gives  its  range  as  "Northern  United 
States  east  of  the  Rocky  Mountains'' ;  but  it  is  as  yet  not  known 
from  Indiana,  and  west  of  New  England  has  been  definitely  re- 
corded only  from  New  York,  Pennsylvania,  New  Jersey,  Michigan, 
Iowa,  Nebraska,  Minnesota  and  eastern  Wyoming.  In  Nebraska 
Bruner  mentions  it  (1893a)  as  "not  at  all  rare  over  the  entire 
State;  most  common  eastward  and  northward."  McNeill  (1897, 
210)  gives  its  range  as  "Northern  United  States  east  of  the  Sierra 
Nevada  Mountains,"  and  adds:  "Its  distribution  throughout  the 
territory  it  inhabits  is  comparatively  irregular.  There  is  a  gap  in 
this  range  extending  from  Illinois  to  New  York  and  Pennsylvania, 
but  since  it  is  found  in  New  England  and  from  Iowa  to  Utah, 
there  is  little  doubt  but  that  its  non-occurrence  in  the  interme- 
diate area  is  due  to  the  fact  of  its  extreme  rarity."  R.  &  H.  (1905) 
erroneously  recorded  it,  on  a  specimen  wrongly  labelled,  from 
Chokoloskee,  Fla. 

Although  the  males  of  P.  hrachyptera  have  well  developed 
stridulating  organs  the  only  record  of  their  use  which  can  be 
found  is  that  given  by  Shull  (1911).  He  states  that  adults  were 
observed  at  Sand  Point,  Saginaw  Bay,  Mich,,  June  27 — July  21, 
where  they  occurred  in  open  woods,  patches  of  tall  grass,  and  on 
grassy  sand  dunes.  "The  males  were  often  found  in  song,  espe- 
cially in  the  morning.  They  usually  perched  on  some  dead  grass 
stem,  drew  up  the  tibiae  against  the  femora  like  a  folding  pocket- 
rule,  and  scraped  the  leg  up  and  down  over  the  wing  covers.  The 
rate  of  stridulation  varied  from  five  and  a  half  to  nine  double 
strokes  (up  and  down)  per  second,  and  some  twenty  complete 
vibrations  were  made  in  succession,  followed  by  a  period  of  rest 
about  half  as  long," 

The  long-winged  form,  reversa  Morse,  is  not  rare  in  New 
England,  and  is  known  from  Nebraska  and  Michigan,  The  Opo- 
mala  aptern  Scudder  (1869,  305)  described  from  a  single  Penn- 
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sylvania  female  and  otherwise  unknown,  is  very  probably  a  syn- 
onym of  P.  hrachyptera.  The  description  is  based  largely  upon 
the  color;  the  length  being  given  as  35  mm.,  and  that  of  the  teg- 
mina  as  6  mm.    The  type  is  lost.  • 

ly.  Mermiria  Stai,  1873,  90,  102. 
Elongate,  moderately  slender  species  having  the  head  slightly 
ascending,  rather  long,  equalling  or  but  slightly  shorter  than  the 
length  of  pronotum;  vertex  horizontal,  triangular  or  semi-ellip- 
tical, its  sides  distinctly  raised,  apex  either  rounded  or  more  or 
less  acute,  median  carina  faint  or  wanting ;  face  strongly  oblique, 
more  so  in  male,  frontal  costa  prominent,  parallel  and  deeply  sul- 
cate  above  the  ocellus,  sometimes  more  shallowly  and  slightly  di- 
vergent below;  antennae  strongly  ensiform,  equalling,  female,  or 
exceeding,  male,  the  head  and  pronotum  in  length ;  pronotum  long, 
with  disk  slightly  tectiform,  hind  margin  truncate,  feebly  round- 
ed or  slightly  obtuse-angulate ;  lateral  carinas  usually  indistinct  or 
wanting,  median  one  cut  by  the  principal  sulcus  much  behind  the 
middle ;  lateral  lobes  vertical  and  parallel,  front  and  hind  margins 
oblique,  lower  one  slightly  sinuate;  tegmina  and  wings  fully  de- 
veloped, equalling  or  slightly  exceeding  the  tip  of  abdomen ;  hind 
femora  long  and  slender;  prosternum  armed  between  the  front 
femora  with  a  small  obtuse  tubercle ;  subgenital  plate  of  male  con- 
ical, shorter  than  the  preceding  ventral  segment ;  ovipositor  small, 
short,  feebly  exserted. 


Fig.  77.  Structures  of  Mermiria.  a.  Apex  of  abdomen  of  male  of  neomexi- 
tana;  b,  same  of  bivittata;  c,  dorsal  view  of  pronotum  of  alacris;  d,  same  of 
bivittata;  e,  dorsal  view  of  fastigium  of  alacris;  f,  same  of  neomexicana;  g,  same 
of  intertexta;  h,  same  of  bivittata.     (After  Rehn.) 

Seven  North  American  species  were  recognized  by  Scudder 
(1899a,  41)  ;  eight  by  Kirby  (1910,  104),  and  six  species  and  one 
variety  or  subspecies  by  Rehn  (1919).  Four  species  and  one  va- 
riety have  been  recorded  from  the  Eastern  States,  but  no  one  of 
them  has  as  j'et  been  taken  in  Indiana. 
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KEY   TO   EASTEBN   SPECIES   OF    MERMIBIA. 

o.     Lateral  carinae  of  pronotum  distinct  (Fig.  77,  c.) ;  head  of  female  as 

long  as  or  slightly  longer  than  pronotum  (Fig.  78,  A.) ;  subgenital 

plate  of  male  strongly  produced  and  acuminate  (Fig.  77,  a.) 

6.     Fastigium  triangular,  its  sides  nearly  straight  and  tip  narrowly 

rounded   (Fig.  77,  e.) ;  tegmina  largely  green;  hind  margin  of 

pronotum  slightly  obtusely  angulate  or  rounded.     83.     alacris, 

bb.     Fastigium  semi-elliptical,  the  sides  more  strongly  curved  and  tip 

broadly   and   bluntly   rounded    (Fig.    11,  f.);    tegmina   usually 

transparent  brown,  the  marginal  field  alone  tinged  with  green; 

hind  margin  of  pronotum  subtruncate.  84.     xeomexicana. 

ja.     Lateral  carinae  wholly  wanting  or  (intertexta)  feebly  indicated  (Fig. 

77,  d.);   head  of  female  distinctly  shorter  than  pronotum   (Fig.  78, 

B.);    subgenital  plate  of  male  rather  short,  conical,  blunt  at  tip 

(Fig.  77,  b.) 

c.     Fastigium  of  vertex  more  prominent  and  angulate,  its  greatest 

width  not  more  than  its  length  in  front  of  eye   (Fig.  77,  fir.); 

frontal  costa  distinctly  narrowed  at  point  of  union  with  vertex, 

its  sulcus  deep  throughout;   lateral  carinae  evident  but  faint. 

85.         IXTEBTEXTA. 

cc.     Fastigium   of  vertex   bluntly   rounded,   its   greatest   width   more 
than  its  length  before  front  margin  of  eye  (Fig.  77,  h.) ;  fron- 
tal costa  but  slightly  narrowed  at  point  of  union  with  vertex, 
its  sulcus  shallow  and  below  the   ocellus  evanescent;    lateral 
^  carinae  wanting. 

d.     Male  without  a  pale  subcostal  stripe  on  basal  half  of  tegmina; 

vertex  with  a  more  or  less  distinct  median  carina;   general 

color  greenish.  86.     bivittata. 

dd.     Male  with  a  subcostal  pale  stripe  on  basal  half  of  tegmina; 

vertex  without  a  median  carina;  general  color  buffy. 

87.       MACCLUXGI. 

83.     Mermiria  alacris  Scudder,  1877b,  30.     Lively  Locust. 

Elongate,  rather  robust;  color  largely  green;  head  green,  with  a  me- 
dian reddish-brown  stripe  above,  and  a  broader  postocular  one,  each  side, 
all  three  often  extending  back  to  hind  margin  of  pronotum;  face  with  a 
narrow  similar  stripe  each  side;  tegmina  green,  usually  with  a  narrow 
reddish  stripe  reaching  from  base  three-fourths  or  more  to  apex  along  the 
median  area;  antennae  and  tibiae  reddish-brown;  hind  femora  dull  green 
tinged  with  fuscous  brown.  Pronotum  and  head  subequal  in  length,  the 
former  with  lateral  carinae  distinct  on  prozona,  which  is  twice  as  long  as 
metazona.  Tegmina  and  wings  extending  slightly  beyond  tip  of  abdomen. 
Subgenital  plate  of  male  very  strongly  produced.  Length  of  body,  $ , 
28 — 40,   9,  41 — 55;  of  antennae,   ^ ,  15,   $,  16;  of  pronotum,   $,  5 — 6.4,  $, 

17—9;    of  tegmina,    $,  21—28,    $,  30—38;   of  hind  femora,    $,  18—23,    $, 
28—29  mm. 


Dunedin,  Fla.,  Oct.  29,  one  female  (W.  S.  B.)  ;  Mobile,  Ala., 
Aug.  25,  Sept.  19  (Loding)  ;  Macon,  Ga.,  Oct.  12  {Fox).    Record- 
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ed  elsewhere  in  Florida  from  numerous  stations  as  far  south  as 
Ft.  Myers.  It  is  mainly  a  dry-land  species,  inhabiting  the  tall 
grasses  and  the  undergrowth  of  open  pine  woods,  though  some- 
times found  on  bunch  grass  in  old  fields  or  the  borders  of  swampy 
timbered  areas.  Adults  have  been  taken  from  mid-July  to  the 
last  of  November.  The  reddish-brown  stripes  have  in  life  a  pur- 
plish or  rosaceous  tinge,  and  the  insect  is  one  of  the  most  hand- 
some of  the  Tryxalinae.  Its  known  range  in  our  territory  is  from 
central  North  Carolina  and  northern  Georgia,  south  and  west  to 
Ft.  Myers  and  Dunedin,  Fla.,  Mobile,  Ala.,  and  Hattiesburg,  Miss. 
West  of  the  Mississippi  it  has  been  recorded  by  Morse  from  Wil- 
burton  and  Shawnee,  Okla.,  and  by  McNeill  and  Scudder  from 
Dallas,  Texas.  As  first  pointed  out  by  Morse  (1907,  27)  M.  vigi- 
lans  Scudder  (1899a,  43)  is  a  synonym;  as  is  also  the  IT.  rostrata 
McNeill  (1897,  207)  from  Mackay,  Oklahoma. 

84.     Mermiria  neomexicana  (Thomas),  1870,  77. 

Form  rather  slender,  compressed.  Color  pale  brown,  the  head  and  mar- 
ginal field  of  tegmina  sometimes  green,  and  then  the  dorsal  field  of  the 
latter  tinged  with  reddish;  median  stripe  of  head  often  faint  or  wanting, 
the  lateral  ones  as  in  Mvittata.  Head  as  long  as  thorax;  vertex  as  de- 
scribed in  key,  often  with  a  faint  median  carina;  sulcus  of  frontal  costa 
rather  shallow,  with  sides  feebly  divergent  below  the  ocellus.  Pronotum 
with  lateral  carinse  entire,  distinct  but  low;  metazona  one-half  the  length 
of  prozona.  Tegmina  and  hind  femora  reaching  tip  of  abdomen.  Sub- 
genital  plate  of  male  strongly  tapering,  slightly  shorter  than  the  preced- 
ing segment.  Length  of  body,  $  ,  27 — 35,  $  ,  37 — 52 ;  of  pronotum,  $ , 
4.1—5.8,  9,  6—8;  of  tegmina,  $,  17—27,  $,  23—33;  of  hind  femora,  $, 
16-21,   2,  20—28  mm.     (Fig.  78,  A.) 


Fig.  78.    Females  of  Mermiria.     A,  M.  neomexicana   (Thos.);  B,  M.  bivittata  (Serv.). 
Natural   size.      (After    Rehn.) 

This  species  is  included  in  this  work  on  the  strength  of  the 
Illinois  records  by  Hart  (1907,  231)  and  Vestal  (1913,  20).  Hart 
reported  it  as  taken  with  M.  bivittata  (macclungi)  near  Havana 
and  Teheran,  August  18 — Sept.  2,  being  "found  among  long  bunch 
grass  between  the  sand  dunes."  The  types  of  Thomas  were  from 
northeastern  New  Mexico,  and  its  known  range  extends  from 
northwestern  Illinois  west  to  eastern  Montana  and  south  and 
southwest  to  central  and  western  Texas,  southern  Arizona  and 
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Durango,  Mexico.  Bpecimens  at  hand  received  from  Bruner  are 
labelled  ''Western  Nebraska,"  and  he  records  it  (1893a,  22)  as 
occurring  upon  the  prairies  of  the  entire  State,  frequenting  rather 
high  grounds  in  preference  to  low  ones.  Morse  (1907,  28)  records 
it  from  Oklahoma  and  Texas,  and  adds  that  "it  is  characteristic 
of  the  drier  parts  of  the  prairie-plains  and  is  often  locally  abun- 
dant." J7.  belfragii  Stal  (1873,  102)  described  from  Texas,  is  re- 
garded as  a  synonym. 

85.  Mermiria  ixtertexta  Scudder,  1899a,  42. 

Close  to  bivittata.  the  principal  differences  given  in  tlie  key.  The 
brown  median  stripe  on  head  and  thorax  is  usually  present  and  the  lateral 
ones  distinct.  "Fastigium  in  both  sexes  scarcely  broader  than  its  length 
beyond  the  narrowest  part  of  vertex  (Fig.  77,  g) ;  triangular,  male,  or  sub- 
triangular,  female,  with  straight,  male,  or  arcuate,  female,  sides  and  blunt 
apex,  the  margins  slightly  ascending  and  with  faint  or  no  median  carina." 
Disk  of  pronotum  more  than  twice  as  long  as  broad,  lateral  carinae  evident 
but  vague,  median  one  rather  strong,  hind  margin  feebly  obtuse-angulate. 
Tegmina  and  wings  reaching,  hind  femora  slightly  exceeding,  the  tip  of 
abdomen.  Length  of  body,  $,  31 — 42,  $,  46.5 — 57;  of  antennae,  ^ ,  18,  $, 
15;  of  pronotum,  $,  5 — 7,  9,  7.6 — 9;  of  tegmina,  $,  23 — 28.  $,  33 — 40; 
of  hind  femora,  $  ,  18 — 22,  $  ,  26—31  mm. 

Ocean  View,  Va.,  Aug.  9  (Cmidell)  ;  Millenbeck  and  Ports- 
mouth, Ya.,  Aug.  8.,  Oct.  3  (Fox)  ;  Dunedin,  Fla.,  Oct.  28  {W.  S. 
B.).  In  Florida  this  locust  has  been  recorded  by  Davis  and  R.  & 
H.  from  a  dozen  different  localities  from  Jacksonville  and  Cedar 
Keys  southward,  and  it  doubtless  occurs  throughout  the  State, 
including  the  southern  keys.  It  is  a  lover  of  moist  places  and  is 
usually  to  be  found  among  the  tall  grasses  and  weeds  of  both  salt 
and  fresh  water  marshes,  but  sometimes  occurs  in  the  under- 
growth between  the  adjacent  dunes.  Morse  (1901,  29)  states  that 
it  is  a  "shy  and  active  insect,  flying  freely  and  far.  and  on  alight- 
ing dodges  quickh'  around  the  grass  stems  to  escape  observation, 
or,  slipping  nimbly  downward  and  backward,  seeks  to  hide  itself." 
Scudder's  types  were  from  Georgia  and  Eagle  Pass,  Texas,  and 
its  known  range  extends  from  New  Jersey  and  Virginia,  south 
and  southwest  to  the  latter  place. 

86.  Mebmikia   bivittata    (Serville),   1839,   589.     Two-striped   Mermiria. 

Form  rather  robust  for  the  genus.  Male  usuallj'  greenish  or  citron- 
yellow,  with  tegmina  pale  brown  at  base,  becoming  darker  brown  apically; 
female  usually  darker,  the  upper  surface  often  with  a  purplish  tinge,  teg- 
mina dark  brown  with  a  distinct  greenish-yellow  subcostal  stripe;  both 
sexes  with  a  shining  chocolate-brown  postocular  stripe  extending  along 
the  upper  third  of  lateral  lobes  and  sometimes  with  a  reddish-brown  me- 
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dian  one  on  occiput;  hind  femora  reddish  or  purplish-brown;  hind  tibiae 
red,  the  spines  tipped  with  black.  Head  of  male  but  slightly  shorter  than 
pronotum,  of  female,  distinctly  shorter.  Vertex  as  described  in  key,  the 
angle  at  juncture  of  frontal  costa  and  fastigium  rather  broadly  rounded. 
Hind  margin  of  pronotum  broadly  obtusely  angled.  Tegmina  slightly 
surpassing  tips  of  hind  femora  in  both  sexes.  Subgenital  plate  of  male 
with  apex  forming  a  short,  rather  blunt  compressed  cone.  Length  of 
body,  $,  29—37,  $,  40—51;  of  pronotum,  $,  4.6—6,  $,  7—8.4;  of  tegmina, 
$,  20—27,  9,  30—36;  of  hind  femora,  $,  17—21,  $,  25—30  mm. 
(Fig.  78,  B.) 

The  above  is  a  description  of  the  form  placed  under  Serville's 
name  bivittata  by  Eehn,  specimens  of  which  were  examined  by  me 
at  Philadelphia.  It  is  very  close  to  the  typical  form  of  M.  macu- 
lipennis  Bruner  (1890,  54)  described  from  Texas,  the  females  be- 
ing very  difficult  to  separate. 

As  placed  above  M.  hivittata  ranges  from  eastern  North  Caro- 
lina and  northern  Florida  west  to  central  Texas  and  northward 
west  of  the  Mississippi  to  West  Point,  Nebraska  and  Keokuk, 
Iowa.  From  Florida  it  is  known  only  by  two  males,  taken  at 
Pablo  Beach  and  Ft.  Barrancas.  According  to  Rehn  it  frequents 
for  the  most  part  "areas  of  rich  high  grass,  with  or  without  inter- 
mingled weeds."  At  Lane,  S.  Car.,  it  was  locally  abundant  "in  the 
high  grasses  of  long-leaf  pine  woods,"  while  in  Texas  it  was  found 
on  grasses  in  both  post  oak  and  open  short-leaf  pine  forests. 
Adults  occur  from  June  30  (Texas)  to  Oct.  1  (Iowa). 

In  the  past  this  species  has  been  much  confused  with  M.  ma- 
cuUpennis  and  its  variety,  macclungi,  but  in  addition  to  the  char- 
acters given  above  it  differs  generally  by  the  color  which  is  a 
"more  decided  and  richer  green  and  a  clearer,  more  transparent 
red-brown." 

87.     Mermiria     maculipennis     macclungi    Rehn,     1919,     111.     McClung's 

Locust. 

Form  slender  for  the  genus.  Pale  wood-brown  or  dirty  cream-buff 
more  or  less  greenish-yellow  beneath;  behind  each  eye  a  rather  wide  pur- 
plish-brown stripe  usually  extends  backward  to  hind  margin  of  pronotum; 
head  of  male  sometimes  with  a  similar  median  stripe;  antennae  and  hind 
tibiae  reddish;  tegmina  in  both  sexes  with  a  narrow  greenish  submarginal 
stripe  on  basal  half;  wings  transparent;  knees  of  hind  legs  and  tibial 
spines  tipped  with  black.  Pronotum  but  slightly  narrowed  at  middle,  me- 
dian carina  distinct,  metazona  two-thirds  the  length  of  prozona,  finely 
reticulate;  hind  margin  feebly  subangulate.  Tegmina  and  hind  femora 
reaching  the  tip  of  abdomen,  female,  slightly  surpassing  it,  male.  Length 
of  body,  $,  26—32,  $,  36—45;  of  antennae,  $,  13—15,  9,  12—14;  of  pro- 
notum, $,  4.1—5,  9,  5.5—7;  of  tegmina,  $.  19—23,  9,  27—32;  of  hind  fe- 
mora, $ ,  15—18,  9 ,  21—26  mm. 
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Lincoln,  Neb.,  Sept.;  Logan  Co.,  Kansas,  August  (Bruner). 
This  variety  or  subspecies  of  the  southwestern  M.  maculipennis 
Bruner  has  been  hitherto  recorded  by  most  American  authors  as 
Opomala  bivittata  or  Mermiria  bivittata  (Serv.) .  Its  known  range 
extends  from  northwestern  Illinois  west  and  north  to  southern 
Montana  and  northern  Utah,  and  south  to  southern  Missouri  and 
southwestern  Kansas.  In  Illinois  Hart  (1907,  231)  states  that  it 
was  taken  with  M.  neomexicana  at  Havana  and  at  Teheran 
"among  long  bunch  grass,  Panicum  virgatum  L.,  in  an  old  blow- 
out between  sand  dunes" ;  also  at  Tamaroa  and  Chautauqua.  Rehn 
states  that  it  frequents  for  the  most  part  patches  and  stretches 
of  si)arse  short  grass  and  has  been  taken  as  adult  from  July  8 
to  Sept.  14. 

The  three  forms,  bivittata^  maculipennis  and  macclungi,  are 
very  closely  related  and  were  it  not  that  McClung  has  shown  the 
chromosomes  of  the  first  two  named  to  be  different,  I  should  place 
them  as  did  Scudder  (1899a)  as  one  widely  distributed  and  vari- 
able species  under  the  name  of  bivittata  Serv. 
Tribe   II.     AMBLYTROPIDI. 

Shorter  and  usually  proportionally  stouter  species  than  those 
of  the  preceding  tribe,  having  the  antennae  distinctly  flattened 
(except  in  Amblytropidia)  but  not  ensiform  or  triquetrous;  head 
not  conical,  never  longer  than  pronotum,  not  or  very  feebly  as- 
cending; vertex  with  a  distinct  median  longitudinal  carina,  its 
apex  usually  rounded  and  sides  not  or  but  slightly  raised ;  foveolse 
wanting  or  invisible  from  above ;  face  distinctly  oblique  but  much 
less  so  than  in  the  Tryxalini;  pronotum  with  lateral  lobes  less 
distinctly  vertical,  lateral  cariuie  usualh'  converging  at  middle 
and  diverging  on  metazona,  parallel  in  two  genera ;  median  carina 
usually  cut  once  in  or  not  far  behind  the  middle;  tegmina  with 
tips  rounded;  wings  transparent.  Six  genera  represent  the  tribe 
in  the  Eastern  States. 

KEY   TO   EASTERN   GENERA   OP   AMBLYTROPIDI. 

a.     Hind  tibiae  armed  on  the  outer  margin  with  18  to  21  rather  small 

spines;  color  of  female  usually  largely  green;   sexes  very  unequal 

in  size.  I.     Syrbxila. 

aa.     Spines  on  outer  side  of  hind  tibiae  10 — 15  in  number;  color  of  female, 

in  great  part  at  least,  brown  or  grayish-brown;  sexes  more  equal  in 

size. 

b.     Disk  of  pronotum   with  lateral   carinae  converging  near  middle 

(feebly    so    in    Eritettix)    and    closer   together   there    than   at 

either  the  front  or  hind  margin. 
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c.     Apical  spurs  on  inner  side  of  hind  tibiae  very  unequal  in  length, 
the  middle  one  sometimes  twice  as  long  as  the  others;  occiput 
and  often  the  disk  of  pronotum  with  supplementary  carinae. 
d.     Antennae  depressed  and  somewhat  clavate  toward  apex  (Pig. 
83,  h) ;   tegmina  as  long  as  the  abdomen;    lateral  carinae 
subparallel.  II.     Eeitettix. 

dd.     Antennae  depressed  toward  base  and  narrowed  toward  apex, 
which   is   blunt;    tegmina   shorter   than   abdomen;    lateral 
carinae  much  curved   inward   at   middle.     III.     Pedeticum. 
cc.     Apical  spurs  on  inner  side  of  hind  tibiae  subequal;  occiput  and 
pronotum  without  supplementary  carinae;   all  carinae  of  pro- 
notum cut  much  behind  the  middle  by  the  principal  sulcus; 
antennae  of  male  twice  or  more  the  length  of  pronotum,  their 
basal  halves  strongly  flattened.  IV.     Chlcealtis. 

bb.     Disk  of   pronotum   with   lateral   carinae,   when   present,   strictly 
parallel  or  diverging  very  slightly  on  the  metazona. 
e.     Head  and  thorax  striped  with  brown;  scapular  area  of  tegmina 
dilated,  subhyaline;  pronotum  with  lateral  carinae  very  faint 
or  wanting;  supplementary  carinae  usually  present  In  female; 
smaller,  female  not  over  22  mm.  in  length.  V.     Ampiiitornus. 
ee.     Color  uniform  brown  or  grayish-brown;   scapular  area  of  teg- 
mina not   dilated,   opaque;    lateral   carinae  of  pronotum   evi- 
dent;   supplementary  carinae  wanting;   larger,   female   27  or 
more  mm.  in  length.  VI.     Amblytbopidia. 

I.     Syrbula  Stai,  1873,  90,  102. 

Head  nearly,  female,  or  fully,  male,  as  long  as  pronotum ;  oc- 
ciput moderately  rounded  and  feebly  ascending;  vertex  subtrian- 
gular,  its  sides  rather  prominent,  median  carina  distinct,  front 
margin  subangulate,  def lexed  and  rounded  into  the  frontal  eosta ; 
antennae  filiform,  flattened  toward  base,  expanded  apically  in  the 
male;  frontal  costa  wide,  narrowed  at  apex,  deeply  sulcate,  male, 
feebly  so,  female;  pronotum  with  the  three  carinae  distinct,  the 
lateral  gently  or  strongly  sinuate,  so  that  the  disk  is  plainly  nar- 
rower at  middle,  all  cut  by  one  sulcus  slightlj^  behind  middle; 
lateral  lobes  of  pronotum  about  as  high  as  long,  their  front  and 
hind  margins  moderately  oblique,  the  latter  slightly  sinuate,  the 
lower  margin  more  or  less  undulate;  tegmina  well  developed, 
equalling  or  slightly  exceeding  the  abdomen  in  both  sexes,  those 
of  male  distinctly,  regularly  reticulate  except  in  the  anal  and 
scapular  areas,  which  are  widened,  those  of  female  feeblj^  reticu- 
late and  not  expanded  in  the  areas  mentioned;  hind  femora  un- 
usually long  and  slender,  surpassing  the  tips  of  tegmina  in  our 
species;  subgenital  plate  of  male  acutely  conical,  not  longer  than 
the  preceding  segment;  ovipositor  moderately  exserted. 
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Ten  species  of  the  genus  are  listed  by  Kirby  (1910,  107),  of 
which  four  occur  in  the  United  States,  the  others  in  Mexico.  But 
one  is  known  from  our  territory. 

88.     Sybbula  admibabilis   (Uhler),  1864,  553.     Handsome  Locust. 

Male  much  smaller  and  more  slender  than  female,  its  general  color 
olive-brown  and  yellowish;  face  yellowish,  the  corners  of  mouth  pitch- 
brown;  antennae  with  basal  two-thirds  yellowish,  the  apical  club-shaped 
portion  with  one  side  fuscous,  the  other  pale;  a  narrow  line  running  ob- 
liquely backward  from  each  eye  to  the  pronotum  and  the  lateral  carinse 
and  lower  fourth  of  lateral  lobe  of  pronotum,  yellowish;  tegmina  brown- 
ish, the  disk  more  or  less  dusky  near  base;  hind  femora  yellowish  with  two 
or  three  oblique  dusky  bars  on  upper  outer  face,  knees  black;  hind  tibiae 
pale,  the  spines  tipped  with  black.  Female,  face  and  sides  of  head  green, 
antennae  pale  at  base,  the  apical  hair  usually  dusky;  a  pale  reddish-brown 
stripe  extends  from  tip  of  vertex  backward  to  hind  margin  of  pronotum, 
this  bordered  each  side  by  a  black  stripe  which  is  much  narrower  on  head; 
sides  of  pronotum  green  with  a  fuscous  bar  across  the  middle;  tegmina 
smoky  brown,  the  dorsal  and  costal  fields  each  with  a  bright  green  stripe, 
the  latter  notched  above  by  the  serrations  of  a  fuscous  stripe,  which  lies 
between  the  two  green  areas;  wings  smoky  brown,  tinged  with  greenish- 
yellow  at  base;  hind  femora  with  upper  lateral  carinse  whitish,  upper 
outer  face  green,  the  lower  reddish-brown;  hind  tibiae  as  in  male;  ground 
color  of  female  rarely  brown,  that  of  male  rarely  green.  Structural  char- 
acters as  given  under  the  genus  heading.  Length  of  body,  $ ,  22 — 27,  $ , 
35 — 40;  of  antennae,  $,  9.5 — 11,  9,  10 — 10.5;  of  pronotum,  $,  4.5 — 5,  $, 
6—6.5;  of  tegmina,  $,  18—20,  $,26—27;  of  hind  femora,  $,  17.5—19, 
9  ,24—26  mm. 

This  prettily  colored  locust  is  nowhere  common  in  Indiana, 
having  been  taken  sparingly  only  in  the  southern  half  of  the  State 
and  Tippecanoe  Co.  in  the  north.  Tt  frequents,  for  the  most  part, 
high,  open  uplands,  where  the  soil  is  poor  and  covered  with  scant 
vegetation,  though  it  is  sometimes  found  in  timothy  meadows  and 
along  roadsides  where  the  grass  has  been  cropped  short.  But 
few  individuals  have  been  noted  in  any  one  locality.  It  reaches 
maturity  about  August  1st.  The  males  differ  so  much  in  size  and 
color  from  the  other  sex  that  they  are  very  apt  to  be  considered 
a  distinct  species.  As  the  slender  legs  indicate,  the  movements 
are  made  mostly  by  the  wings,  the  flight  being  rapid  and  noiseless. 

In  Florida  it  appears  to  be  widely  distributed  through  the 
northern  part  of  the  State,  numeVous  records  having  been  made 
as  far  south  as  Gainesville.  Below  that  place,  so  far  as  known, 
only  two  specimens,  both  females,  have  been  taken,  one  at  Miami 
by  K.  &  H.,  Sept.  1,  which  measured  45.2  mm.  in  length,  the  other 
by  the  writer  at  Dunedin,  Dec.  24.  There  it  occurs  on  wire  grass 
in  open  pine  woods. 


210  FAMILY   VI. ^ACRIDID^. THE   LOCUSTS, 

The  range  of  S.  admiraMUs  is  given  by  McNeill  as  "United 
States  east  of  the  Rocky  Mountains,  extending  as  far  north  as 
Nebraska  and  northern  Illinois,  and  on  the  Atlantic  coast  to 
Maryland."  It  is  not  recorded  from  New  England,  Iowa  or  Mich- 
igan, but  has  been  taken  in  central  Ohio.  It  is  known  from  Penn- 
sylvania and  New  Jersey,  and  occurs  most  commonly  south  and 
southwest  from  the  latter  State,  having  been  recorded  as  far  at 
least  as  Victoria,  Texas  {Caudell,  1903,  781)  and  La  Trementina, 
New  Mexico.  Morse  (1907,  28)  says  that  it  "is  one  of  the  com- 
monest and  most  generally  distributed  locusts  in  the  South,  oc- 
curring most  abundantly  among  grasses  in  dry  stations  and  waste 
places."  In  Virginia  Fox  (1917)  records  it  as:  "A  frequent  and 
widely  distributed  species  in  old  neglected  fields  and  pastures, 
especially  those  overgrown  with  Andropogon  and  other  coarse  and 
dry  grasses;  less  commonly  found  in  open  woodland  scrub."  The 
only  account  of  its  stridulation  which  can  be  found  is  by  Allard 
(1916)  who  says:  "The  male  is  rather  musical,  producing  a  weak, 
lisping  stridulation  at  intervals — s-s-s-s — s-s-s-s-s-s-s,  by  sawing  the 
hind  femora  upon  the  edges  of  the  tegmina." 

II.    Eritettix  Bruner,  1890,  56.   (Gr.,  "heath"  +  "grasshopper.") 

Species  of  small  size  having  the  head  conical,  horizontal ;  ver- 
tex triangular,  broader  than  long,  its  sides  raised  and  apex  ob-' 
tusely  rounded ;  occiput  with  three  carinae,  one  median  and  two 
supplementary,  the  latter  often  feeble,  extending  from  pronotum 
to  opposite  front  margin  of  eyes  and  there  bending  and  joining 
the  lateral  carinse  of  vertex;  foveolae  present  below  the  vertex, 
small,  subtriangular,  not  visible  from  above;  frontal  costa  rather 
wide,  sulcate,  with  sides  feebly  diverging  from  slightly  above  the 
ocellus  downward ;  antennae  not  reaching  base  of  pronotum,  flat- 
tened toward  base,  enlarged  toward  apex;  pronotum  tricarinate 
and  also  often  with  a  pair  of  supplementary  carinas,  all  cut  by  the 
principal  sulcus  distinctly  behind  the  middle ;  disk  with  hind  mar- 
gin feebly  obtuse-angulate,  prozona  twice  as  long  as  metazona; 
lateral  lobes  about  as  wide  as  long,  their  front  and  hind  margins 
slightly  oblique,  lower  one  with  front  half  distinctly  ascending; 
hind  femora  rather  stout,  extending  beyond  tip  of  abdomen ;  apical 
inner  spur  of  hind  tibiae  more  than  twice  as  long  as  the  one  ad- 
joining; subgenital  plate  of  male  conical,  obtuse,  ascending;  ovi- 
positor with  valves  scarcely  exserted. 

A  North  American  genus  to  which  Kirby  accredits  eight  spe- 
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cies,  several  of  which  are  now  known  to  be  synonyms.    But  one 
occurs  in  the  Eastern  States. 

89.     Eeitettix  simplex    (Scudder),  1869,  305.    Velvet-striped  Locust. 

Short,  rather  robust.  Pale  brownish-yellow;  dorsal  surface  of  head 
and  thorax  in  the  typical  form  with  a  pair  of  blackish-brown  stripes  be- 
ginning at  the  base  of  vertex  and  extending  back  to  hind  margin  of  pro- 
notum,  these  limited  inwardly  by  the  supplementary  carinae  of  head  and 
pronotum;  when  the  supplementarj'  carinse  of  pronotum  are  absent,  these 
dark  stripes  are  wanting,  the  occiput  and  disk  of  pronotum  then  being 
wholly  pale  brown,  but  the  sides  of  head  and  pronotum  with  a  broad  brown 
postocular  stripe  extending  back  to  base  of  tegmina;  apical  half  of  an- 
tennae fuscous;  basal  half  of  tegmina  often  with  an  indistinct  dark  median 
stripe  bordered  below  with  one  of  greenish-white;  tibial  spines  tipped  with 
black.  Pronotum  with  lateral  carinae  either  subparallel  or  feebly  yet  evi- 
dently Taent  inward  just  in  front  of  middle;  supplementary  carinae  usually 
distinct,  sometimes  faint  or  whoUj'  wanting;  tegmina  surpassmg  the  tip 
of  abdomen  about  3  mm.  in  both  sexes.  Length  of  body,  $ ,  16 — 17,  $ , 
22 — 24;  of  antennae,  $,  5.5 — 6,  $,5;  of  pronotum,  $,  4.5,  $,5;  of  tegmina, 
S,  12.5—13,  9,  13 — 17;  of  hind  femora,  $,  10 — 12,  $,  13—15  mm. 
(Fig.  83,  h.) 

Charlottesville,  Va. ;  Clarksville,  Tenn.,  Apr.  21 — May  24 
(Fox);  Fayetteville,  Ark.,  April  20  {McXeill).  The  Arkansas 
specimens  were  sent  to  me  about  1900,  under  the  name  Eritettix 
virgafus  Scudder.  They  agree  in  all  particulars  with  sj>ecimens 
of  the  typical  form  of  E.  simplex  received  from  Fox.  McNeill's 
table  (1897,  218)  separating  the  species  of  Eritettix  was  based 
largely  upon  the  color  of  the  pronotum  and  the  presence  or  ab- 
sence of  its  supplementary  carinae,  characters  which  are  now 
known  to  be  exceedingly  variable  in  the  same  species.  There  is 
little  doubt,  therefore,  but  that  the  records  of  the  E.  virgatns  of 
Bruner  and  Hart  (nee.  Scudder)  from  Nebraska  and  Illinois  refer 
also  to  E.  simplex  as  at  present  recognized  by  R.  &  H.  Since  they 
have  combined  E.  carinafus  (Scudd.)  with  simplex,  there  is  but 
the  one  species  known  east  of  the  Mississippi,  its  known  range 
extending  from  New  Haven  and  other  points  in  Connecticut  (Brit- 
ton^  1904)  west  to  eastern  Nebraska  and  northwestern  Arkansas, 
and  southwest  at  least  to  northeastern  Alabama  and  Buckhead, 
Georgia. 

Fox  (1917)  states  that  in  Virginia  E.  simplex  is  "frequent  in 
old  neglected  fields  and  pastures,  especially  those  overrun  with 
Andropogon  and  other  coarse  grasses."  Rehn  &  Hebard  (1910a, 
626)  recorded  it  as  locally  plentiful  at  Sulphur  Springs,  N.  Car., 
where  it  occurred  "in  the  low  grasses  of  the  treeless  slopes  and 
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valleys,"  They  first  called  attention  to  the  marked  dimorphism 
in  the  species,  but  stated  that  "between  the  two  types  are  numer- 
ous individuals  which  seem  to  bridge  more  or  less  completely  the 
gap  between  the  extremes."  Later  {1016,  150)  they  stated  that 
150  adults  in  their  collection  showed  that  ''individuals  having  a 
strongly  defined  median  pronotal  stripe  have  strongly  defined 
supplementary  carinae,  while  those  having  the  dorsum  of  the  pro- 
notuni  unicolorous  wholly  lack  supplementary  carinae."  This  is 
true  of  the  series  at  hand  from  which  the  above  description  was 
drawn  up.  Fox  says  that  "both  forms  are  frequent  at  Charlottes- 
ville, Va.,  the  typical  form  being  the  more  abundant.  Both  have 
the  same  habitat  preferences  and  life  histories  and  are  almost  in- 
variably associated  with  each  other.  Although  typical  examples 
of  both  races  are  common,  the  writer  has  never  found  any  individ- 
uals bridging  the  gap  between  them."  As  both  these  authorities 
assert  that  the  absence  of  supplementary  carinae  on  the  pronotum 
is  always  associated  with  a  lack  of  the  dorsal  dark  stripes,  this 
fact  is  evidence  that  the  atypical  form  possessing  these  characters 
is  at  least  a  distinct  variety  or  color  phase.  Since  it  has  no  name, 
I  herewith  propose  for  it  that  of  dorsalis  var.  nov. 

The  Gowphocerus  cnrinafus  of  Scudder  (1875g,  511),  a  name 
based  on  a  three-line  footnote,  has  been  placed  as  a  synonym  of 
E.  simplex  by  R.  &  H.  (1010a,  626).  It  is  the  Eritettix  carinatiis 
of  Britton  (1004),  of  Walden  (1011),  of  Morse  (1007),  and  of 
Allard  (1016).  The  last  named  author  has  given  a  description  of 
its  stridulating  habits  as  folloAvs :  "I  first  met  this  little  Acridian 
early  in  April  at  Thompson's  Mills,  Ga.,  in  an  old  pasture  grown 
up  to  broom  grass.  It  keeps  well  down  in  the  grass,  moving  about 
occasionally  to  stridulate.  If  it  leaps  and  alights  near  the  top  of 
a  grass  stalk,  it  moves  backward  down  the  stalk  until  near  the 
ground.  Its  notes  are  faint,  lisping  phrases  of  a  few  seconds 
duration,  and  are  at  intervals  repeated  six  or  eight  times  in  quick 
succession:  sic-a-sic-a-sic-a-sic-a-sic-a-sic— sic-a-sic-a-sic-a-sic, — etc. 
This  grasshopper  is  most  active  when  the  sun  is  shining.  Its  notes 
resemble  those  of  Htenohothrus  curtipcnnus  very  much,  and  are 
produced  in  the  same  manner  by  sawing  both  thighs  simultane- 
ously u]!on  the  edges  of  the  tegmina." 

III.    PEDETicrM  McNeill,  1807,  216.     (Gr.,  "aleaper.") 

Si  ecies  of  small  size  having  the  head  horizontal,  occiput  with 
supplementary  carina?  as  in  Eritettix  \  vertex  short  with  sides 
raised  and  rounded  or  subangulate,  median  carina  strong,  apex 
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obtusely  angled,  frontal  costa  wide,  narrowing  above  the  antennae, 
deeply  sulcate,  male,  shallowly,  female;  antennae  flattened,  of 
nearly  equal  size  throughout,  shorter  than  head  and  thorax  in 
both  sexes;  disk  of  pronotum  with  hind  margin  truncate,  lateral 
carinae  strongly  incurved  at  middle,  none  of  the  carinas  cut  by 
the  transverse  sulci  which  are  very  faint;  lateral  lobes  about  as 
high  as  long,  front  and  hind  margins  feebly  oblique,  lower  one 
nearly  straight;  tegmina  and  wings  rudimentary;  hind  femora 
rather  stout,  scarcely  surpassing  the  tip  of  abdomen,  female, 
strongly  so,  male ;  hind  tibiae  with  about  12  spines  on  outer  mar- 
gin, apical  inner  spur  one-half  longer  than  the  others ;  subgenital 
plate  of  male  subcylindrical,  very  obtuse;  ovipositor  distinctly 
exserted. 

McNeill  founded  the  genus  Pcdeticurn  for  our  only  species. 
Scudder  (1898a,  239)  claimed  that  this  name  was  preoccupied  by 
Pedeticus  Laporte  in  Hemiptera,  and  proposed  in  its  stead  Mao- 
neiUia.  In  this  he  was  controverted  by  Caudell  (1915,  1916a),  but 
upheld  by  Hebard  (1916,  17;  1916d).  As  these  two  eminent  au- 
thorities cannot  agree  I  have  retained  the  older  name  until,  as 
Hebard  suggests,  the  case  is  settled  by  a  "final  decision  of  the 
International  Commission." 

90.     Pedeticum  obscttbum  (Scudder),  1877a,  88.     Obscure  Locust. 

Short,  robust;  the  male  much  the  smaller  and  more  slender.  Dark 
brownish-yellow  or  grayish-brown,  usually  nearly  uniform,  male;  when 
supplementary  carinae  are  present  on  pronotum,  both  sexes  with  a  wide 
median  dorsal  white,  yellowish  or  buff  stripe  extending  from  tip  of  vertex 
nearly  or  wholly  to  end  of  abdomen,  this  bordered  each  side  by  one  of 
blackish-brown;  female  rarely  with  green  lateral  markings  on  pronotum 
and  tegmina;  apical  half  of  antennae  fuscous.  Occiput  with  supplemen- 
tary carinae  in  both  sexes  connected  with  the  median  carina  by  numerous 
small  transverse  carinae;  pronotum  of  male  rarely,  of  female  usually,  with 
supplementary  carinae  and  then  with  pale  dorsal  median  stripe  as  above 
noted.  Tegmina  of  female  small,  elongate-oval  pads  about  one-third  the 
length  of  abdomen  and  well  separated  above;  of  male  sublanceolate,  feebly 
overlapping  and  about  three-fourths  the  length  of  abdomen.  "Wings  re- 
presented by  small  narrow  pads.  Length  of  body,  $,  13.5 — 15,  $,  21 — 24; 
of  antennae.  $,1,  9,6;  of  pronotum,  $,  3.5 — 4,  $,  4.5 — 5;  of  tegmina,  $, 
6.5,  $.6;  of  hind  femora,  $  9.3—10,  9,  12—13  mm. 

Ormond,  Sanford,  Miami,  Sarasota  and  Dunedin,  Fla. ;  Oct. 
2.") — April  10  {W.  S.  B.).  Both  adults  and  nymphs  are  frequent 
about  Dunedin  throughout  the  winter  on  and  among  the  clumps 
of  wire-grass  and  other  undergrowth  in  open  pine  and  oak  woods. 
They  usually  occur  in  small  colonies  which  are  limited  to  an  area 
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of  a  few  square  rods,  each  colony  ])robably  remaining  close  to  its 
hatching  point,  the  short  wings  precluding  a  wider  dispersion. 
When  disturbed,  the  males  leap  actively  two  or  three  times,  then 
settle  down,  but  the  females  are  more  clumsy  and  after  one  jump 
often  attempt  to  escape  observation  by  burrowing  among  the 
fallen  leaves  or  grass  stems.  Scudder's  types  were  from  Ft.  Reed, 
Fla.,  and  the  species  has  been  recorded  from  many  localities  in 
that  State,  throughout  which  it  doubtless  occurs  and  to  which,  as 
far  as  the  records  show,  it  is  restricted,  Live  Oak  being  the  most 
northern  point  at  which  it  has  been  found. 

The  Eritettix  sylvestrus  of  the  writer  (1902,  192,  219)  was 
based,  as  has  been  pointed  out  by  R.  &  H.  (1912,  251),  on  two  fe- 
males of  the  form  of  P.  ohscura  having  the  supplementary  carinae 
of  pronotum  distinct  and  the  median  dorsal  buff  stripe  fully  de- 
veloped. The  name  sylvestrus  may  therefore  be  retained  for  that 
color  phase  or  variety  of  the  species.  The  typical  form  is  like  that 
of  Eritettix  simplex  in  that  all  specimens  known  having  a  wholly 
unicolorous  dorsum  of  the  pronotum,  have  also  the  supplementary 
carinae  of  pronotum  wholly  wanting. 

IV.  Chlcealtis  Harris,  1841,  148.  (Gr.,  "grasshopper,") 
Medium  sized,  rather  robust  species,  having  the  head  short, 
obtuse,  feebly  ascending;  vertex  triangular,  its  sides  but  little 
elevated,  disk  more  concave  in  male  than  female,  median  carina 
short  but  distinct,  foveolae  wanting;  frontal  costa  prominent, 
more  or  less  rounded  above  the  antennae,  flat  or  feebly  sulcate  be- 
low the  ocellus;  pronotum  with  three  carinae  equally  distinct,  lat- 
eral carinae  more  or  less  incurved,  especially  in  female,  so  that  the 
middle  of  disk  is  plainly  narrowed ;  lateral  lobes  of  pronotum 
slightly  longer  than  high,  fore  and  hind  margins  straight,  oblique, 
lower  margin  with  posterior  half  nearly  horizontal,  its  front  portion 
strongly  ascending;  tegmina  of  female  abbreviated  (rarely  fully 
developed),  those  of  male  well  developed,  with  costal  area  dilated 
and  strongly  reticulate;  hind  femora  of  medium  size,  banded  on 
the  upper  outer  face;  hind  tibiae  with  about  12  spines  on  each 
outer  margin ;  subgenital  plate  of  male  conical,  blunt,  strongly 
ascending,  equal  to  or  shorter  than  the  preceding  segment;  ovi- 
positor short,  little  exserted,  the  upper  valves  enlarged  and  strong- 
ly toothed  above  at  base. 

KEY  TO  EASTERN  SPECIES  OF  CHLCEALTIS. 

a.     Hind  margin  of  disk  of  pronotum  truncate;   male  with  lateral  lobes 
of  pronotum  black,  and  antennae  nearly  twice  as  long  as  head  and 
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pronotum  together.  91.     coxspersa. 

aa.  Hind  margin  of  pronotum  obtusely  rounded  (Fig.  82);  male  with  lat- 
eral lobes  of  pronotum  brown,  and  antennae  only  one-third  longer 
than  head  and  pronotum  together.  92.     abdomixalis. 

91.     Chxcealtis  coxspebsa  Harris,  1841,  149.     Sprinkled  Locust. 

Male  usually  light  brown  above,  always  with  a  broad  shining  black 
bar  wholly  covering  the  lateral  lobes  of  pronotum;  tegmina  without  spots 
or  with  a  few  faint  dusky  ones;  hind  tibiae  red  or  yellowish,  knees  black. 
Female  varying  from  dull  clay-yellow  to  dark  brown,  with  tegmina  usu- 
ally more  or  less  sprinkled  with  small  black  spots,  and  sides  of  pronotum 
with  only  traces  of  the  dark  bar.  Tegmina  of  female  covering  half  of  ab- 
domen, those  of  male  reaching  nearly  to  its  tips;    inner  wings  shorter. 


Fig.   79.     Chlcealtis  conspersa  Harr.  Fig.   8o.      Female.    X    '-S- 

Slale.     (After  Lugger.)  (After    Lugger.) 

nearly  abortive  in  both  sexes.  Ovipositor  of  peculiar  structure,  being  fit- 
ted for  boring  in  wood,  its  upper  valves  short,  broad,  the  posterior  edge 
toothed  like  a  saw;  lower  ones  with  a  strong  hooked  tooth  at  tip  (Fig. 
84,  d.)  Other  structural  characters  as  given  under  the  genus  heading. 
Length  of  body,  $,  15 — 20,  $,  20 — 28;  of  antennae,  $  and  $,  10—12;  of 
tegmina,  $,  8 — 12,  $,  8 — 10;  of  hind  femora,  $,  13.5,  $,  16  mm. 
(Figs.  79  and  80.) 

This  handsome  wood-brown  locust  occurs  throughout  Indiana, 
but  nowhere  in  numbers.  It  makes  its  home  in  thickets,  in  the 
borders  of  open  woods,  in  grassy  plots  alongside  old  rail  fences, 
and  oftentimes  along  the  borders  of  streams  in  woodland  pastures, 
but  is  seldom  seen  in  damp  localities.  In  such  places  its  hues  cor- 
respond so  closely  with  those  of  the  dead  leaves,  fallen  grass  stems 
and  other  surroundings  that  it  is  seldom  the  insect  is  noted  until 
it  leaps  clumsily  to  one  side.  Mature  males  have  been  taken  in 
Vigo  County  on  June  19th,  an  early  date  for  locusts  which  have 
hatched  from  the  egg  in  spring.  A  single  female  with  tegmina 
reaching  slightly  beyond  tip  of  abdomen  was  taken  in  Vigo  Coun- 
ty. The  ordinary  short-winged  female  is  apt  to  be  confused  with 
the  brown  females  of  DichromorpJia  viridis,  but  can  be  readily  dis- 
tinguished by  the  presence  of  the  median  carina  of  vertex,  and  the 
curved  lateral  carinae  of  pronotum. 

The  general  range  of  C.  conspersa  is  northern,  extending  as 
far  as  known,  from  Maine  north  and  west  to  the  Severn  River, 
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Ontario,  Banff,  Alta.,  northern  Minnesota  and  northern  Colo- 
rado, south  and  southwest  to  Virginia,  North  Carolina  and  north- 
western Arkansas.  In  Virginia  and  North  Carolina  it  is  mainly 
confined  to  the  mountainous  regions.  In  Pennsylvania  Fox  re- 
cords it  (1914,  493)  as  "typically  a  denizen  of  moist  woodland, 
frequenting  grasses  and  sedges  around  wet  depressions,"  a  habitat 
widely  at  variance  with  that  noted  by  me  in  Indiana  and  Con- 
necticut. The  long-winged  form,  prima  Morse  (1896,  420)  is  very 
scarce,  not  over  a  dozen  specimens,  all  females,  having  been  re- 
corded. 

Of  its  habits  near  Pequaming,  Mich,,  Kehn  (1904d),  quoting 
Hebard,  says :  ''The  females  are  very  easy  to  capture  when  found. 
They  are,  of  course,  unable  to  fly,  and  their  jump  lacks  entirely 
the  elasticity  so  characteristic  of  the  males,  the  latter  being  about 
the  best  jumpers  of  any  of  the  Orthoptera  found  in  the  eastern 
United  States.  They  have  a  powerful  spring,  but  it  is  their  quick- 
ness which  renders  them  so  difficult  to  capture.  When  alarmed, 
they  are  not  content  with  one  spring  to  a  place  of  apparent  safety, 
but  jump  about  with  such  speed  that  they  can  hardly  be  followed 
with  the  eyes,  and  never  cease  their  rapid  succession  of  jumps 
until  deep  under  the  nearby  vines,  twigs  or  dead  grasses,  where 
they  cannot  be  induced  to  stir,  and  owing  to  their  color  are  per- 
fectly safe.  I  have  never  seen  a  specimen  where  there  was  not  a 
thick  tangle  somewhere  near  in  which  to  hide.  I  was  only  able 
to  catch  them  by  listening  until  one  of  the  musicians  gave  his 
tsikk-tssikk-tssikli,  which  was  always  lustily  delivered;  then  ap- 
proaching within  a  few  feet  I  would  wait,  knowing  that,  if  not  as 
yet  alarmed,  the  sound  would  be  repeated  in  a  few  seconds.  If  my 
approach  had  been  sufficiently  stealthy,  the  musician  would  at 
length  disclose  his  position  by  giving  a  cautious  tsik.  Pouncing 
upon  him  while  busy  stridulating,  I  could  usually  take  him  before 
he  could  get  in  position  to  spring.  So  keen  and  shy  are  they, 
however,  that  often,  after  a  careful  advance,  occupying  several 
minutes,  the  singer  would  notice  me  when  still  several  feet  dis- 
tant, and  would  not  again  make  a  sound,  no  matter  how  long  I 
remained  motionless." 

Interesting  accounts  of  the  egg-laying  habits  of  the  female  of 
conspersa  have  been  given  by  both  S.  I.  Smith  (1868,  146)  and 
Scudder  (1874,  372).  I  have,  on  a  number  of  occasions,  noted  the 
females  with  the  abdomen  inserted  in  soft  or  decaying  wood,  and 
once  in  Vigo  Co.,  Ind.,  on  August  11,  a  female  was  discovered  in 
the  act  of  boring  a  hole  in  the  upper  edge  of  the  topmost  board  of 
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a  six-plank  fence.  The  abdomen  was  curved  downward,  and  the 
toothed  forcipate  valves  of  the  ovipositor  used  as  pincers  with 
which  small  pieces  of  wood  were  broken  off.  When  discovered 
the  abdomen  was  inserted  nearly  one-half  an  inch  in  the  pine 
board,  and  the  upper  edge  of  the  opening  about  the  sides  of  the 
abdomen  was  covered  with  small  pieces  of  the  wood,  just  as  the 
dust  or  borings  will  accumulate  about  the  edge  of  a  hole  which  a 
carpenter  is  boring.  I  stood  bv  and  watched  her  work  for  ten  or 
more  minutes,  when  she  suddenly  stopped,  withdrew  her  ovipos- 
itor and  hopped  away.  Along  the  fence,  within  a  distance  of  30 
feet,  I  found  15  other  holes,  11  of  which  were  fresh,  while  the 
others  had  evidently  been  bored  the  previous  year.  Most  of  these 
holes  were  on  the  upper  edge  of  the  top  board,  which  was  in  all 
cases  of  pine  and  perfectly  sound.  None  of  the  holes  contained 
eggs,  most  of  them  being  less  than  half  an  inch  in  depth.  On  July 
21st,  and  September  21st,  I  have  found  them  with  the  abdomen 
inserted  full  length  in  stumps  or  logs,  and  when  removed,  eggs 
were  found  in  the  lower  horizontal  portion  of  each  cavity.  On 
the  former  date  the  female  was  ovipositing  after  dark  in  an  oak 
log  which  served  as  part  of  a  bridge  across  a  stream.  Smith 
(loc.  cit.)  has  suggested  that  the  reason  for  so  few  holes  being 
finished  is  that  the  wood  proves  too  hard,  and  the  insect  tries 
for  a  softer  place,  or,  many  of  them  may  be  disturbed  during  the 
process  of  oviposition. 

Scudder  (loc.  cit.)  says: 

"The  wood  must  be  firm  enough  to  retain  the  eggs  well  in  place,  and 
soft  enough  to  absorb  much  moisture  in  the  spring.  Upright  pieces  of 
timber  are  never  chosen,  but  rather  short  sticks  of  decaying,  charred  or 
pithy  wood,  which  can  not  easily  be  broken  or  blown  against  the  rocks. 
Holes  are  frequently  made  three-quarters  of  an  inch  deep,  and  abandoned 
because  the  spot  proves  unsuitable.  In  a  stick  about  a  foot  and  a  half 
long,  and  two  or  three  inches  wide,  I  counted  75  borings,  only  three  or 
four  of  which  had  been  used  as  nests.  The  number  of  imperfect  to  per- 
fect holes  must  be  as  25  to  one.  When  a  good  piece  of  wood  is  discov- 
ered, the  nests  are  crowded  thickly  together;  and  a  stick  less  than  two 
inches  in  diameter  and  five  inches  in  length  contained  13  completed  nests. 
The  holes  are  pierced  at  a  slight  angle  to  the  perpendicular,  away  from 
the  insect;  they  are  straight  for  about  a  quarter  of  an  inch,  then  turn 
abruptly  and  run  horizontally  along  the  grain  for  about  an  inch. 

The  eggs  (from  10  to  14  in  number)  are  almost  always  laid  in  the 
horizontal  portion  of  the  nest;  they  are  cylindrical,  tapering  toward  the 
ends,  but  not  at  all  pointed,  and  measure  from  five  to  five  and  a  half  mil- 
limeters in  length,  by  one  and  one-eighth  in  breadth;  the  ends  are  equally 
and  regularly  rounded.     They  vary  in  tint,  some  being  almost  colorless. 
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and  others  of  a  faint  yellow.  After  the  eggs  have  been  carefully  packed 
away  in  the  sawdust  made  by  the  abrasion  of  the  sides  of  the  hole,  they 
are  covered  above  with  a  whitish  froth,  and  the  hole  is  sealed  up  just  below 
the  surface  of  the  wood  with  a  black  glutinous  secretion,  excessively  hard, 
smooth  and  shiny,  and  the  upper  surface  slightly  concave.  In  the  spring 
the  moisture  doubtless  softens  these  coverings  so  that  the  young  grass- 
hoppers can  easily  escape.  Many  old  nests  may  be  found  uncovered  and 
filled  with  the  shells  of  the  eggs,  but  none  in  which  the  cover  is  still 
retained." 

c  *f  " 

Fig.  8i.     a.  Note  of  Chloealtis  conspersa  in  the  sun;   b,  same  in  the 
shade;  c,  note  of  Chorthipptts  curtipennis.     (After  Scudder.) 

The  stridulation  of  the  sprinkled  locust  has  been  described  by 
Scudder  (1874,  370)  thus:  "Its  song  is  of  varied  rapidity,  accord- 
ing to  the  amount  of  sunshine;  in  the  sun  it  makes  from  nine  to 
twelve  notes,  at  the  rate  of  53  in  15  seconds ;  the  usual  number  of 
notes  is  ten.  In  the  shade  the  rate  falls  to  43  in  15  seconds,  the 
number  of  notes  remaining  the  same  (Fig.  81,  a,  6.).  The  femur 
is  evidently  scraped  gently  upon  the  elytron  to  produce  the  sound, 
for  frequently,  at  the  commencement,  two  or  three  noiseless  move- 
ments are  made,  the  leg  failing  to  touch  the  wing-cover.  I  once 
found  three  males  singing  to  a  single  female,  who  was  busily  en- 
gaged in  laying  eggs  in  a  stick  of  wood,  two  of  the  males  being 
near  enough  each  other  to  cross  antennae." 
92.     Chlcealtis  abdominalis  (Thomas),  1873,  74. 

Easily  distinguished  from  conspersa  by  the  characters  given  in  key 
and  by  the  shorter  tegmina  and  hind  tibiae.  Color  nearly  uniform  dark 
brown,  hind  tibiae  and  basal  three-fourths  of  antennae  dull  red,  dark  bands 
on  outer  face  of  hind  femora  less  distinct.  Occiput  more  convex  than  in 
conspersa,  vertex  broader,  with  median  carina  shorter,  the  disk  in  male 
less  concave.  Disk  of  pronotum  of  female,  shorter  and  broader,  the  meta- 
zona  more  rugose-punctate.  Tegmina  of  female  shorter,  covering  onl> 
one-third  of  abdomen,  more  strongly  reticulate,  their  tips  suddenly  sharply 
acute.  Hind  femora  of  female  shorter  than  abdomen.  Subgenital  plate  of 
male  longer  and  more  acute  than  in  conspersa.  Length  of  body,  $,  18 — 
19,  9,  23—28;  of  antennae,  $,  9—10,  9,  8;  of  tegmina,  $,  11—12,  $,  7—10, 
of  hind  femora,  $,  12—13,  $,  13—16  mm.   (Fig.  82.) 
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The  types  of  Thomas  were  from  Montana  and  the  specimens 
at  hand  are  from  the  Big  Horn  Mountains,  Wyoming.  While  the 
main  distribution  of  the  species  is  in  the  North- 
west,  ranging  from  northern  Minnesota,  west- 
ern Nebraska  and  central  Colorado  to  Idaho 
and  northwestern  Alberta,  and  southwest  to 
Beulah  and  Cloudcroft,  New  Mexico,  it  extends 
eastward  at  least  to  Nipigon  and  the  Severn 
River,  Ontario,  and  has  been  taken  at  Isle  Roy- 
ale,  the  Porcupine  Mountains,  Pequaming,  and 
in  Dickinson  Co.,  Mich.  At  Nipigon  W^alker 
(1909,  176)  found  both  long- winged  and  short- 
winged  forms,  the  tegmina  of  the  former  meas- 
uring, male,  18 — 19,  female  21 — 22  mm.  About 
Pequaming,  ^Mich.,  Hebard  took  seven  speci- 
mens, all  males.  "On  Sept.  5  two  were  captured 
Fig.  82.    Dorsal  view  while  stridulatiug  on  the  top  of  some  decked 

of    head    and   pronotum  i       i     i  mi  i      ■ 

of  female.  X  3-  (After  hcmlock  logs.    Thcv  Were  vcry  spry,  somewhat 
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resembling  in  their  movements  and  the  sounds 
which  they  produce  the  males  of  conspersa." 

The  records  show  that  C.  ahdominalisAs  essentially  a  moun- 
tain-loving species.  Near  Fort  William,  Ont.,  Walker  found  it 
"most  numerous  on  the  summit  of  Mt.  McKay,  where  it  fre- 
quented the  small  openings  in  the  scrubby  woods."  Bruner  (1897, 
128)  says  that  it  "occurs  only  in  extreme  western  Nebraska,  where 
it  is  partial  to  north  hill-slopes  and  steep  canon  walls."  R.  &  H. 
(1906,  367)  record  it  from  Mammoth  Hot  Springs,  Yellowstone 
Park  and  Manitou,  Colo.  At  the  former  place  it  was  found  in  a 
small  glade  at  the  top  of  the  foot  hills,  the  males  being  "very 
quick  and  wary,  but  the  females  extremely  heavy  and  slow,  ap- 
pearing to  rely  a  great  deal  on  their  protective  resemblance  to  a 
bit  of  twig.  The  stridulation  of  the  male  much  resembles  that  of 
C  conspersa  but  is  not  nearly  so  loud." 

Y.    Amphitorxus  McNeill,  1897,  196.     (Gr.,  "both  sides"  + 
"well  rounded.") 

Medium  sized  Tryxalinae  having  the  head  short,  horizontal; 
vertex  advanced  in  front  of  the  eye  less  than  half  the  interocular 
width,  its  disk  feebly  concave  each  side  the  short  median  carina, 
apex  obtusely  rounded,  sides  scarcely  elevated ;  frontal  costa  wide, 
shallowly  sulcate  at  and  slightly  above  the  ocellus,  nearly  flat 
and  with  margins  a  little  divergent  below;  antennae  filiform,  fee- 
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bly  flattened,  shorter,  female,  or  equalling,  male,  the  length  of 
head  and  pronotum;  disk  of  pronotum  somewhat  tectiform,  its 
hind  margin  slightly  rounded,  median  carina  distinct,  cut  at  or 
slightly  behind  middle  hy  the  principal  sulcus ;  lateral  lobes  slight- 
ly higher  than  long,  front  margin  oblique,  hind  one  nearly  ver- 
tical, lower  one  with  front  half  ascending;  tegmina  and  hind 
femora  exceeding  the  abdomen  in  both  sexes ;  hind  tibiae  with  12 — 
13  spines  on  outer  margin ;  subgenital  plate  of  male  short,  as- 
cending, obtuse;  ovipositor  with  upper  valves  included,  lower  ones 
feebly  exserted. 

The  range  of  one  of  the  two  known  western  species  overlaps 
our  territory. 
93.     Amphitornus  bicolob   (Thomas),  1872,  465.     Bicolored  Locust. 

Rather  slender,  the  male  but  little  the  smaller.  Brownish-yellow; 
dorsal  surface  with  a  broad  yellow  stripe  beginning  at  vertex  and  usually 
extending  back  nearly  or  fully  to  tips  of  tegmina,  this  bordered  below 
each  side  with  a  brown  stripe  of  almost  equal  width  and  length;  sides  of 
head  and  pronotum  also  with  a  narrower  yellow  postocular  stripe  extend- 
ing backward  along  the  costal  margin  of  tegmina;  a  broad,  oblique  yel- 
lowish stripe  starting  near  base  of  antennae  extends  down  each  cheek  and 
back  across  the  lower  edge  of  pronotal  lateral  lobe,  and  a  narrow  yellow 
stripe  extends  from  below  each  eye  back  along  the  middle  of  each  lateral 
lobe;  hind  femora  with  three  oblique  fuscous  bars  on  outer  face,  knees 
black;  hind  tibiae  blue,  their  spines  tipped  with  black.  Structural  char- 
acters as  given  above.  Length  of  body,  $,  17 — 19,  $,20 — 22;  of  antennae, 
5,9,  9,  8;  of  tegmina,  $  and  9,  15 — 17;  of  hind  femora,  $  and  9, 
12—13  mm. 

This  handsome  Tryxalid  is  a  species  of  western  range  or,  as 
Bruner  has  put  it,  a  "characteristic  species  of  the  Great  Plains." 
It  is  included  here  on  account  of  its  occurrence  in  Illinois,  it  hav- 
ing been  recorded  by  Hart  (1907,  231)  as  occurring  at  the  "DeviPs 
Neck,"  a  large  area  of  barren  sands  and  blowouts  ten  miles  north 
of  Havana.  There  it  was  found  only  on  grassy  dune  summits  near 
the  middle  of  an  old  post-glacial  lake.  Hart  (1917,  Ms.)  says: 
"We  have  numerous  specimens,  all  from  the  one  vicinity  north  of 
Havana.  I  have  not  found  it  established  elsewhere,  but  expect  it 
may  occur  in  the  sand  regions  between  Galena  and  Savanna  along 
the  Mississippi  in  northwestern  Illinois  which  I  have  not  yet 
visited." 

Specimens  at  hand  are  from  Colorado,  Valentine,  Nebraska 
and  Morton  and  Ford  counties,  Kansas.  Thomas  gave  the  locality 
of  his  types  as  "Colorado  and  Wyoming  east  of  the  mountains, 
where  it  is  quite  common."     McNeill  (1897,  225)  records  it  also 
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from  Montana,  Kansas  and  Nebraska,  and  Walker  (1906,  55)  from 
as  far  northwest  as  Vernon,  B.  C.  It  is  also  known  from  Aweme, 
Manitoba,  and  has  been  recorded  bv  Bruner  (1885a)  from  Yaki- 
ma River,  Wash.,  and  by  R.  &  H.  from  Salt  Lake  City,  Utah. 
Gillette  (1001,  21)  mentions  it  as  ''a  very  common  species  on  dry 
grassy  slopes  over  all  the  eastern  portion  of  Colorado,  particularly 
northward,  near  and  for  some  distance  within  the  first  foothills. 
Specimens  have  been  taken  at  an  altitude  of  8,000  feet.  This 
insect  doubtless  causes  heavy  losses  on  the  native  pasture  lands 
of  the  State." 

The  name  of  this  species  was  changed  by  Thomas  (1873,  82) 
from  bicolor  to  coloradiis.  the  former  name  being  preoccupied  in 
Sicnobothnis.  It  is  therefore  mentioned  by  many  of  the  older 
authors  as  ^tenohothrus  coloradus  Thos.  McNeill  (1897,  224), 
when  he  founded  the  genus  Amphitonius,  restored  the  original 
name  hicolor.  In  many  specimens  the  median  dorsal  stripe  ex- 
tends only  to  base  of  thorax.  A  variety  having  the  dorsal  surface 
wholly  brown  was  given  the  name  itnicolor  by  Thomas  (1873,  81). 

VI.  Amblytropidia  Stal,  1873,  93,  107.  (Gr.,  "blunt"  +  "keel."'* 
Species  of  medium  size  having  the  head  short,  obtuse,  feebly 
ascending;  vertex  with  disk  convex,  sides  not  raised,  median 
carina  low;  apex  declivent  and  rounded  into  the  frontal  costa,  the 
latter  wide,  not  sulcate,  its  margins  parallel;  antennre  filiform, 
rather  stout,  not  flattened,  slightly  shorter  than  head  and  thorax 
in  both  sexes;  pronotum  with  disk  flat,  hind  margin  sharply  but 
obtusely  angulate,  median  carina  distinct,  cut  near  the  middle, 
lateral  carinse  parallel,  low  but  evident;  lateral  lobes  slightly 
higher  than  long,  front  and  hind  margins  nearly  vertical,  lower 
one  with  front  portion  strongly  ascending ;  tegmina  and  wings  sur- 
passing the  tip  of  abdomen;  hind  femora  stout,  their  outer  face 
convex ;  hind  tibite  with  13  to  15  spines  on  outer  margin ;  sub- 
genital  plate  of  male  conical,  subacute,  feebly  ascending,  not 
longer  than  the  preceding  segment ;  valves  of  ovipositor  exserted. 
Kirby  (1910,  111)  recognizes  13  species,  two  of  them,  one  of 
which  is  a  synonym,  from  the  United  States,  the  others  from 
]\Iexico,  Central  and  South  America. 

94.     Amblytropidia    occidextalis     (Saussure),    1861,    317.     Blunt-headed 
Locust. 

Rather  robust,  moderately  compressed.  Color  variable,  ranging  from 
blackish-brown  to  ashy-gray,  the  females  usually  a  seal-brown,  often  with 
the  dorsal  surface  dull  clay-yellow;   median  carina  and  upper  fourth  of 
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lateral  lobes  of  pronotum,  outer  face  of  hind  femora  and  apical  third  of 
antennae  and  tibiae  more  or  less  fuscous;  tegmina,  especially  of  female, 
often  with  small  fuscous  mottlings;  lower  face  of  hind  femora  red. 
Structural  characters  as  above  given.  Length  of  body,  $ ,  19 — 24,  $ , 
27—32;  of  antennae,  $,  7—7.5,  $,  6—6.5;  of  pronotum,  $,  4.2—4.8,  $, 
5—6;  of  tegmina,  $,  17 — 19,  $,  20—23;  of  hind  femora,  $,  13—15.5,  $, 
17—20  mm. 

In  Florida  this  sombre-brown  Tryxalid  has  been  taken  by  me 
at  every  place  collections  have  been  made,  and,  judging  from  the 
numerous  records,  it  doubtless  occurs  throughout  the  State,  in- 
cluding the  southern  keys.  About  Dunedin  it  is  one  of  the  most 
common  Acrididae  of  the  winter  months,  occurring  both  as  adult 
and  nymph  in  old  fields  and  open  pine  woods.  The  adults,  when 
flushed,  often  fly  long  distances  and  frequently  dive  headlong 
into  a  tuft  of  grass  where  they  attempt  to  burrow  out  of  sight. 
In  the  pine  woods,  however,  they  often  remain  motionless  until 
closely  approached,  depending  upon  their  color  resemblance  to 
that  of  the  pine  needles  for  protection. 

The  range  of  occidentaUs  is  given  by  McNeill  as  "the  Gulf 
States  north  to  Tennessee  and  Georgia  and  west  to  Colorado  and 
Arizona."  His  mention  of  the  last  two  states  was  evidently  a 
mistake  as  it  cannot  be  substantiated  from  any  other  source,  and 
the  onl}'  Tennessee  record  extant  is  that  of  the  type  by  Saussure. 
It  occurs,  however,  as  far  northeast  as  southeastern  Virginia, 
where  Fox  (1917)  found  it  in  late  autumn  near  Deanes  and  Gil- 
merton  in  "the  low  grassy  undergrowth  of  open  woodlands  of  oak, 
loblolly  pine  and  sweet  gum."  North  of  Florida  its  known  range 
is  therefore  from  Virginia  west  and  south  to  Tennessee,  Arkan- 
sas, Oklahoma  and  Texas,  it  having  been  recorded  from  Bonita, 
Denison,  Houston  and  Dallas,  in  the  latter  State.  Scudder's  type 
of  A.  suhhpalina  (18T5g,  511),  now  recognized  as  a  synonym  of 
occidentaUs,  was  from  the  last  named  place. 

The  Chloealtis  canadensis  of  Provancher  (1876,  135),  described 
from  Quebec,  Can.,  is  stated  by  Scudder  (1877a,  88)  to  be  the 
same  as  his  A.  snlhyalina.  If  so,  it  must  have  been  based  on  in- 
troduced specimens,  as  it  has  not  since  been  noted  north  of  Vir- 
ginia. The  description  of  the  Stenohothrns  suhconspersus  of  F. 
Walker  (1870,  755)  from  St.  John's  Bluff,  Fla.,  agrees  in  most 
particulars  with  A.  occidentaUs  and  it  also  may  be  regarded  as  a 
synonym. 

Tribe  III.     ORPHULI. 

Rather  slender,  small  or  medium  sized  species,  having  the  an- 
tennae short,  filiform,  rarely  somewhat  flattened  toward  base; 

r 


SUBFAMILY   I. TRYXAI.IX.E. 


223 


liead  horizontal,  shorter  than  thorax;  vertex  without  a  median 
carina,  its  sides  distinctly  raised  above  the  level  of  disk ;  foveolie 
wanting  or  invisible  from  above;  face  but  moderately  oblique; 
pronotum  with  lateral  carinse  always  distinct,  usually  curved 
inward  at  middle,  supplementary  carinte  absent;  tegmina  often 
abbreviated,  their  costal  area  not  dilated ;  wings  transparent,  their 
radial  veins  in  apical  third  swollen  and  constricted  in  the  males. 


Fig.  83.  Structures  of  Tryxalinae.  a.  Disk  of  pronotvim  of  Dichromor- 
Pha;  b,  same  of  Clinocephalus;  c,  tip  of  abdomen  of  Pscudopomala  from 
below;  d,  same  of  Tryxalis;  e,  disc  of  pronotum  of  female  of  Mccostethus 
platypterus;  f,  same  of  M.  lineatus;  g,  side  view  of  head  of  female  of  Or- 
phulella  pelidna;  h,  dorsal  view  of  head  and  pronotum  of  Eritcttix  simplex. 
(After    Morse   and   Walden.) 


KEY  TO   EASTERN  GENERA  OF  OSPHULI. 


a.  Pronotum  with  prozona  not  much  longer  than  metazona,  the  lateral 
lobes  deeper  than  long;  lateral  carinae  strongly  incurved  at  or  near 
middle;  tegmina  and  wings  subequal  to  or  longer  than  abdomen; 
foveolae  of  vertex  more  or  less  evident.  I.     Orphulella. 

aa.     Pronotum  with  prozona  distinctly  longer  than  metazona,  the  lateral 
lobes  longer  or  fully  as  long  as  deep;  lateral  carinae  parallel  or  but 
feebly   incurved;    tegmina  normally   abbreviated,   shorter  than   ab- 
domen; foveolae  of  vertex  wanting. 
&.     Lateral   carinae   of   pronotum   parallel   throughout    (Fig.   83,  a.); 
lateral  lobes  vertical  or  nearly  so,  flat  above  and  meeting  the 
disk   at   nearly   a   right   angle;    tegmina   usually   much   shorter 
than  abdomen  in  both  sexes.  II.     Dichromorpha. 

hh.  Lateral  carinae  feebly  but  distinctly  diverging  on  metazona 
(Fig.  83,  6);  lateral  lobes  slightly  convex  above;  tegmina 
nearly  as  long  as  abdomen  in  male.  III.     Clinocephalus. 

1.     Orphulella  Giglio-Tos,  1894,  10.    (Gr.,  Orphula  +  "little.") 

Vertex  nearly  horizontal,  never  extending  in  front  of  eyes  a 
distance  greater  than  its  own  width ;  lateral  foveolie  usually  dis- 
tinct as  narrowly  triangular  impressed  spaces  on  side  margins  of 
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vertex,  but  invisible  from  above;  frontal  costa  rather  high,  often 
sulcate  only  in  the  region  of  the  ocellus;  antennae  filiform,  some- 
times feebly  depressed  and  acuminate;  pronotum  with  median 
carina  sharp,  cut  in  or  just  behind  the  middle,  its  lateral  carinae 
diverging  both  on  prozona  and  metazona  so  that  the  center  of 
disk  is  notably  narrower  than  either  the  front  or  hind  margin ; 
lateral  lobes  no  longer  than  high,  their  front  margin  oblique, 
nearly  straight,  hind  one  less  oblique,  more  or  less  sinuate,  lower 
one  plainly  angulate  near  middle,  its  front  portion  strongly  as- 
cending; tegmina  very  narrow,  the  intercalary  vein  Avanting,  the 
upper  ulnar  vein  apically  joining  the  lower  ulnar  much  beyond 
the  end  of  baso-discal  field ;  hind  femora  of  medium  size,  surpass- 
ing tip  of  abdomen ;  hind  tibiie  with  10  to  12  spines  on  outer  mar- 
gin, their  inner  apical  spurs  subequal ;  subgenital  plate  of  male 
shorter  than  preceding  segment,  its  apex  broadly  rounded ;  valves 
of  ovipositor  moderately  exserted. 

An  American  genus  of  large  size  to  which  Kirby  (1910,  119) 
accredited  41  species,  13  from  the  United  States,  the  others  from 
the  West  Indies,  Mexico,  Central  and  South  America.  It  is  the 
most  widely  distributed  genus  of  North  American  Tryxalinae,  and 
the  most  abundant  in  species.  However,  only  four  are  definitely 
known  from  the  Eastern  States. 


Fig.  84.  Structures  of  Tryxalinse.  o,  Ensiforni  antennae  of  Pscudopomala;  b,  same 
of  male  of  Tryxalis;  c,  head  of  Chortliipf^iis,  showing  foveola;  d,  tip  of  female  abdomen 
of  Chlaaltis  abdominalis ;  e  and  /,  dorsal  views  of  head  and  pronotum  of  Orphiiella 
olivacea;  g  and  h,  same  of  O.  pelidna:  i  and  ;',  same  of  O.  sfeciosa.    (After  Morse.) 

KEY   TO  EASTERN   SPECIES   OF  ORPHTJLELLA. 

a.     Lateral  carinae  of  pronotum  distinctly  more  widely  separated  at  hind 

margin  than  at  front  one;  vertex  in  both  sexes  with  its  apex  acute 

or  rectangular  (Fig.  84,  e  to  h);  lateral  foveolae  distinct;  tegmina 

longer  than  abdomen. 

&.     Prozona  and  metazona  subequal  in  length;   antennae  as  long  as 
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or  longer  than  head  and  pronotum  together,  feebly  if  at  all 
flattened,  not  acuminate  at  apex.  95.     pelidxa. 

&b.     Prozona  longer  than  metazona;   antennae  shorter  than  head  and 
pronotum  together,  strongly  flattened  on  basal  half,  their  apical 
fourth  distinctly  acuminate. 
0.     Tegmina  distinctly  surpassing  the  tips  of  hind  femora,  rarely 
maculate  along  the  discoidal  area;    pronotal   lateral   carinse 
entire.  96.     olivacea- 

cc.  Tegmina  just  reaching,  female,  or  feebly  surpassing,  male,  the 
tips  of  hind  femora,  and  with  numerous  quadrate  fuscous 
spots  along  the  discoidal  area;  lateral  carinse  usually  widely 
interrupted  on  the  prozona.  97.     halophila. 

aa.  Lateral  carinae  of  pronotum  but  slightly  more  widely  separated  at 
hind  margin  than  at  front  one;  vertex  of  female  with  apex  blunt, 
rounded,  of  male,  rectangular  (Fig.  84,  i,  j);  foveolae  indistinct;  teg- 
mina rarely  exceeding  the  abdomen;  prozona  longer  than  metazona. 

98.      SPECIOSA. 

95.     Orphulella  pelidna  (Burmeister),  1838,  650.     Spotted-winged  Locust. 

Slender,  compressed,  the  male  distinctly  the  smaller.  Head  and  disk 
of  pronotum  either  brown  or  green;  a  broad  reddish-brown  or  black  band 
behind  the  eye  reaches  back  to  hind  margin  of  pronotum,  this  limited 
above  by  the  whitish  lateral  carinse;  sides  of  pronotum  below  the  band 
brownish;  metazona  with  an  elongate  triangular  black  spot  each  side; 
tegmina  either  brown  or  largely  green,  usually  with  a  median  row  of 
equidistant  subquadrate  black  spots,  «,nd  often  a  few  black  spots  below 
the  median  ones;  abdomen  reddish-brown,  the  sides  spotted  with  black; 
hind  femora  reddish-brown  with  traces  of  fuscous  cross-bars;  hind  tibiae 
pale  brown,  annulate  with  whitish  near  base.  Vertex  with  margin  dis- 
tinctly raised  above  the  disk,  its  central  depression  removed  from  apex 
one-third  to  one-fourth  the  width  of  vertex;  antennae  but  little  depressed, 
slightly  longer  than  head  and  pronotum,  the  middle  joints  three  to  four 
times  as  long  as  wide.  Hind  femora  of  male  extending  2 — 3  mm.  beyond 
end  of  abdomen,  slightly  exceeded  by  the  tegmina;  hind  femora  and  teg- 
mina of  female  slightly  surpassing  the  tip  of  abdomen.  Other  structural 
characters  as  given  in  key.  Length  of  body,  $,  14.5 — 21,  $,  17 — 24;  of 
antennae,  $,  5—7.5,  $,  5.5—7;  of  tegmina,  $,  13—17,  $,  15—20;  of  hind 
femora,   $,  9—12,   $,  11—14  mm.      (Fig.  85.) 

Although  this  small  spotted  locust  is  said  to  occur  in  abun- 
dance in  the  United  States  east  of  the  Kocky  Mountains,  it  is 
seldom  met  with  in  Indiana.  I  have  taken  it  but  twice  within 
the  State,  viz.,  July  21,  1897,  when  it  was  found  in  abundance 
about  the  margins  of  a  small  lake  in  one  of  the  valleys  among 
the  sand  dunes  near  Millers,  Lake  Co.,  and  July  16,  1912,  in  some 
low  meadows  near  Bass  Lake,  Starke  Co.  When  flushed  it  uses 
both  wings  and  legs,  and  when  close  pressed  often  burrows  into 
the  fallen  grass  in  an  attempt  to  escape  detection.     Of  22  speci- 
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mens  taken  but  four  were  females,  three  of  these  be- 
ing of  the  green  variety.  Five  of  the  males  were  also 
partly  green,  the  remainder  brown  and  fuscous. 

In  Florida  0.  pelidna  is  a  common  insect  every- 
where throughout  the  mainland  and  on  the  adjacent 
keys.  It  is  also  found  in  various  parts  of  Cuba  and 
the  Isle  of  Pines.  About  Dunedin  it  occurs  in  small 
numbers  throughout  the  winter  but  becomes  more  fre- 
quent in  February  and  March,  when  it  is  found  espe- 
cially in  grassland  which  is  becoming  green,  after 
having  been  recently  burned  over.  Some  of  the  speci- 
mens taken  in  such  places  are  almost  black,  their  hue 
then  corresponding  very  closely  to  that  of  the  charred 
and  blackened  soil. 

The  range  of  0.  pelidna  north  of  Florida  is  about 
^  u  g :  as  wide  as  that  of  any  other  North  American  locust,  it 
having  been  recorded  from  various  parts  of  New  Eng- 
land to  Texas,  New  Mexico  and  Los  Angeles,  Cal.  It  is  known 
also  from  Sarnia,  Ontario,  Minnesota  and  Colorado,  and  between 
the  limits  of  these  records  it  may  be  looked  for  anywhere.  Morse 
(1896,  409)  states  that  in  New  England  pelidna  "begins  to  ap- 
pear about  the  middle  of  July,  being  a  week  or  two  later  than 
speciosa,  and  may  be  found  during  the  remainder  of  the  season. 
It  is  an  active  and  alert  species,  leaping  well  and  also  flying 
freely  and  well,  sometimes  for  two  or  three  rods.  It  is  found  on 
the  drier  portions  of  the  land  adjoining  salt  marshes,  on  the 
more  densely  grassed  portions  of  ground  just  inshore  of  the  sandy 
beaches,  and  on  sandy  or  loamy  soil  farther  inland." 

The  only  reference  to  the  stridulation  of  pelidna  which  can  be 
found  is  by  Walker  (1902a,  252)  as  follows:  "The  males  produced 
a  rapid,  rattling  sound  when  flying,  like  the  various  members  of 
the  Oedipodinse,  but  the  sound  did  not  last  more  than  a  second." 
The  O.  pratorum  Scudder  (1899,  179,  186)  was  separated  from 
pelidna  only  by  the  comparative  length  of  the  antennae  of  male  and 
by  the  greater  size ;  his  table  giving  "antennae  considerably  longer 
than  head  and  pronotum  together"  for  pratorum,  and  "no  longer 
or  scarcely  longer  than  head  and  pronotum  together"  for  pelidna. 
As  R.  &  H.  (1910a,  627)  have  pointed  out,  almost  all  eastern  speci- 
mens of  what  is  generally  known  as  pelidna  would,  by  Scudder's 
antennal  character,  fall  under  pratorum.  Specimens  at  hand  from 
several  localities  sent  in  as  pratorum  cannot  be  separated  by  any 
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fixed  character  from  pelidna,  and  I  follow  R.  &  H.  in  making 
Scudder's  name  a  synonym.    The  Stenohothrus  maculipennis  and 
S.  propinquans  of  Scudder  (1862,  458,  461)  were  placed  by  their 
author  in  his  "Catalogue"  as  synonyms  of  pelidna. 
96.     Orphulella  olivacea  (Morse),  1893,  477.     Olive  Salt  Marsh  Locust. 

Elongate,  slender,  compressed.  Above  usually  olive-brown,  often  pale 
green,  paler  brown  below;  a  narrow  dark  postocular  stripe  usually  ex- 
tending back  along  the  upper  fourth  of  lateral  lobes  of  pronotum;  the 
black  triangular  spots  on  metazona,  faint  or  wanting;  tegmina,  especially 
in  the  green  specimens,  often  with  a  median  row  of  small  nearly  conflu- 
ent dusky  spots  for  one-third  to  two-thirds  their  length;  wings  transpar- 
ent, their  veins  dusky;  antennae  dusky  at  tips.  Vertex  triangular,  in  male 
with  sides  strongly  raised,  acute-angled  at  apex,  angulate  near  front  bor 
der  of  eye  (Fig.  84,  e) ;  in  female,  broader,  the  apex  more  obtusely  angled. 
Frontal  costa  narrower  and  more  deeply  sulcate  and  angulate  at  junction 
with  vertex,  not  rounded  as  in  pelidna.  Antennae  about  equal  in  length  to 
head  and  thorax.  Pronotum  with  lateral  carinae  low,  converging  from  in 
front  only  to  the  first  transverse  sulcus,  then  distinctly  diverging  to  hind 
margin  which  is  very  feebly  rounded;  all  the  carinae  cut  slightly  behind 
the  middle,  the  metazona  two-thirds  the  length  of  prozona.  Tegmina  sur- 
passing tips  of  hind  femora  2 — 3  mm.  Length  of  body,  $ ,  16.5 — 20,  $,  21 — 
28;  of  antennae,  $,  6 — 7,  $,6;  of  tegmina,  $,  14 — 17,  9,  17 — 21;  of  hind 
femora,   $,  10—11,  $,  12—14.5  mm. 

Greenwich,  Conn.,  Aug.  25 — 28  (Morse).  A  submaritime  spe- 
cies described  from  Connecticut  and  ranging  along  the  ocean  bor- 
der of  the  coastwise  states  from  Massachusetts  to  Corpus  Christi, 
Texas.  In  Florida  it  has  been  recorded  only  from  Pablo  Beach, 
Cedar  Keys,  Fort  Barrancas  and  Warrington,  Aug.  4 — 15.  Morse 
(loc.  cit.)  says:  "It  was  locally  very  plentiful  in  the  salt  marshes, 
its  green  and  olivaceous  tints  closely  matching  in  color  the  marsh 
grasses  in  which  it  made  its  home.  The  ground  beneath  was  often 
overflowed  at  high  tide,  and  offered  a  retreat  to  myriads  of  fiddler 
crabs,  being  much  wetter  and  of  a  wholly  different  character  from 
the  situations  frequented  by  pelidna  and  speciosaJ^  Later  (1904, 
30)  he  calls  it  "a  maritime  species  of  austral  origin  and  distribu- 
tion, ranging  from  Darien  to  the  Bermudas,  and  known  on  our 
coast  from  Connecticut  to  western  Florida.  It  is  a  halophilous 
campestrian  species  found  only  in  salt  marshes  or  along  the  shores 
of  brackish  inlets,  often  plentiful  locally.  This  species,  with  its 
companions  Paroxya  atlantica  and  floridana  and  Orchelimum 
Jierbaceiim,  are  characteristic  of  the  Juncus  fringes  of  the  tidal  in- 
lets and  pools  of  the  southern  coast,  equally  quick  to  seek  safety 
in  flight,  or  if  hard  pressed,  to  drop  downward  into  the  protecting 
shelter  at  the  bases  of  the  tall,  sharp  pointed  culms." 
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97.  Okpiiulella  halophila  Rehn  &  Hebard,  1916,  166.  Salt-loving  Locust. 
Size  medium,  form  of  female  robust  for  the  genus.  Color  very  vari- 
able, ground  hue  of  males  usually  brown,  of  females  greenish-yellow  or 
green  to  brown;  discoidal  area  of  tegmina  in  most  specimens  with  a  row 
of  large  subquadrate  fuscous  blotches  for  three-fourths  or  more  its  length, 
these  often  accompanied  by  a  row  of  smaller  similar  spots  above  and  be- 
low; sides  of  head  and  upper  fourth  of  pronotal  lateral  lobes  usually  with 
a  postocular  dark  stripe  as  in  peliclna,  these  and  the  triangular  spots  on 
metazona  more  distinct  in  green  individuals;  outer  face  of  hind  femora 
with  more  or  less  distinct  oblique  fuscous  bars.  Vertex  much  as  in 
oUvacea.  slightly  wider  than  there  and  with  apex  less  acute  in  the  male. 
Frontal  costa  narrow  and  sulcate  throughout,  male,  wider,  more  feebly 
sulcate  and  divergent  below,  female.  Antennae  as  in  olivacea,  less  strongly 
but  distinctly  tapering  near  apex.  Lateral  carinae  of  pronotum  usually 
broadly  interrupted  at  middle  of  prozona,  feebly  converging  to  the  second 
transverse  sulcus  then  distinctly  divergent  to  the  hind  margin.  Tegmina 
just  reaching  or  exceeding  by  1  mm.  the  tips  of  hind  femora.  Length  of 
body,  $,  17.5—19,  $,  21.5 — 26;  of  antennae,  ^and  $,  6.5 — 7;  of  pronotum, 
S,  3.5—3.8,  $,  4.3—5;  of  tegmina,  $,  13.5—15.5,  9,  17—20;  of  hind  fe- 
mora, $,  9.5—11.5,  9,  13—15.5  mm.  (Fig.  87,  A.) 

Dimedin  and  Key  West,  Fla.,  Dec.  12— March  14  {W.  8.  B.). 
At  Dimedin  this  seaside  Tryxalid  has  been  taken  only  about  the 
middle  of  Hog  Island,  two  miles  or  more  from  the  mainland. 
There  it  occurs  along  the  low  sandy  stretches  just  inside  the  bor- 
der of  mangroves  which  fringe  the  eastern  side  of  the  island. 
These  sandy  areas  are  often  overflowed  at  high  tide,  and  are 
scantily  covered  with  a  species  of  wire-grass  and  a  fleshy-leaved 
seaside  plant,  Batis  }iiariiima  L.  Here  the  locust  and  the  fiddler 
crabs  flourish  together  in  harmony,  the  former  having  been  taken 
on  several  occasions  throughout  the  winter.  In  life  the  females 
are  often  a  purplish-gray  with  the  numerous  black  blotches  of 
tegmina  standing  out  prominently  and  giving  the  owner  a  strik- 
ingly mottled  appearance.  At  Key  West  the  species  was  abundant 
in  early  March  in  company  with  0.  pclidna  among  the  scattered 
vegetation  growing  on  the  coral  rocks  northeast  of  the  city. 

As  the  specific  name  indicates,  C.  halophila  is,  like  olivacea, 
a  submaritiine  species,  and  is  recorded  by  K.  &  H.  (loc.  cit.)  from 
Punta  Gorda,  Ke^'  West  and  other  islands  south  of  Florida ;  Cor- 
pus riiristi  and  Point  Isabel,  Texas,  and  Tampico,  Mexico.  It 
replaces  oliracea,  of  which  it  may  prove  to  be  only  a  southern  va- 
riety, along  the  coasts  and  on  the  keys  of  southern  Florida,  but 
occurs  in  company  with  it  at  Corpus  Christi,  Texas. 

98.  ORPurLETXA  8PECIOSA   (Scuddcr),  1862,  458.     Pasture  Locust. 
Shorter    and    smaller    than    pelidna.     Ground    color   either   green    or 

brown  as  in  that  species;    tegmina  either  brown,  green  or  purplish-red, 
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the  median  row  of  spots  smaller,  fewer  in  number,  often  wanting;  dark 
bar  behind  eye  more  faint  than  in  pclidna.  seldom  crossing  onto  the  meta- 
zona;  hind  femora  greenish  or  brownish,  not  banded;  hind  tibiae  dull 
brown  or  yellowish,  without  paler  ring  near  base.  Vertex  broader  and 
blunter  than  in  pelidna,  the  margins  scarcelj'  raised  above  the  disk,  often 
with  a  faint  median  carina  on  its  front  half,  the  central  depression  close 
to  apex  (Fig.  84,  i.)  Antennae  about  as  long  as  head  and  pronotum,  plainly 
flattened,  the  middle  segments  nearly  twice  as  long  as  broad,  the  apical 
fourth  tapering.  Median  carina  of  pronotum  cut  slightly  behind  the  mid- 
dle by  the  principal  sulcus.  Tegmina  usually  reaching  tip  of  abdomen, 
female,  tip  of  hind  femora,  male,  often  shorter.  Length  of  body,  $ ,  13 — 15, 
9,  17 — 21;  of  antennae,  $,  4.5 — 6.5,  $,  5 — 6.5;  of  tegmina,  $,  11 — 13,  $, 
11—16;  of  hind  femora,  $,  9 — 10,  $,  10 — 12  mm. 

Of  this  s};ecies.  usually  abundant  where  found,  only  three 
KSi>eciniens  have  been  eollected  by  me  in  Indiana,  and  it  is  known 
from  only  three  locations  in  the  State.  A  male  and  female  were 
taken  July  25  from  the  side  of  a  railway  a  mile  southeast  of  Ham- 
mond. Lake  Co.,  and  a  single  male  near  Bass  Lake,  ir^tarke  Co., 
Aug.  30.  Fox  (1915,  22)  records  the  taking  of  four  sjiecimens  near 
Lafayette  from  dry,  open,  grassy  tracts  on  untilled  land.  Its 
scarcity  in  Indiana  is  strange  as  Hart  (1907,  231)  states  that  it  is 
found  in  "all  Illinois,  especially  on  dry  soils;  taken  at  light."   * 

The  records  of  the  sjiecies  show  its  known  range  to  extend 
from  New  England,  where  it  is  ai)parently  very  common,  north 
and  west  to  Toronto,  Ont.,^^  Minnesota  and  western  Nebraska,  and 
south  and  southwest  to  Virginia.  Shreveport.  La.,  northern  Ala- 
bama, and  northwestern  Arkansas,  where  McNeill  (1899,  53)  men- 
tions it  as  occurring  only  in  a  few  widely  scattered  localities.  In 
northern  Illinois  he  found  it  confined  to  the  tops  and  sides  of 
liills.  Morse  calls  it  ''a  northern  offshoot  of  an  austral  genus 
adapted  to  more  boreal  conditions,"  and  has  written  of  it  (1896, 
110)  as  reaching  maturity  in  New  England  the  first  week  in  July, 
and  being  "one  of  the  most  plentiful  and  wide-spread  of  our  lo- 
custs, but  owing  to  its  small  size  and  non-migratory  habits,  it  does 
not  attract  the  attention  given  to  the  larger  and  consequently 
more  destructive  species.  While  somewhat  local,  it  is  found  nearly 
everywhere  on  dry,  sandy  or  loamy  soils.  It  moves  chiefly  by 
leaping,  but  readily  takes  wing  on  occasion,  flying,  however,  but  a 
few  feet.  Active  and  alert  in  the  hot,  sunny  weather  of  mid-sum- 
mer, it  can  best  be  secured  by  sweeping  the  net  rapidly  over  the 
ground,  a  dozen  or  more  specimens  being  the  result  of  a  few 
minutes  work." 


^Scudder  (1899,  184)  records  it  from  Nova  Scotia  on  the  authority  of  Piers,  but  the 
latter  author  (1918,  265)  says  there  is  no  known  definite  record  of  its  occurrence  in  that 
Province. 
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The  principal  synonjms  of  speciosa  are  Stenohothrus  wqualis 
and  hilineatus  Scudder  (1862,  459,  460)  and  8.  gracilis  Scijdder 

(1872,250). 

II.    DiCHROMORPHA  MoFse,  1896,  326.     (Gr.,  "two"  +  "colored.") 

Vertex  much  shorter  than  broad,  its  sides  strongly  elevated, 
meeting  in  front  in  a  blunt  point,  median  carina  and  lateral  foveo- 
lae  wholly  wanting;  frontal  costa  feebly  sulcate,  narrowed  above 
the  antennae,  its  sides  subparallel;  antennae  about  the  length  of 
head  and  pronotum  together,  the  joints  moderately  flattened ;  pro- 
notum  with  disk  flat,  the  carinae  distinct,  straight,  parallel,  all 
cut  behind  middle  by  the  principal  sulcus;  lateral  lobes  perpen- 
dicular, longer  than  deep,  the  front  and  hind  margins  strongly 
oblique,  the  latter  plainly  sinuate,  lower  margin  strongly  undu- 
late; tegmina  usually  more  or  less  aborted,  rarely  reaching  the 
end  of  abdomen ;  hind  femora  stout,  not  banded ;  hind  tibiae  with 
ten  spines  on  outer  margin,  the  inner  apical  spurs  subequal ;  sub- 
genital  plate  of  male  short,  conical,  ascending,  obtusely  pointed; 
valves  of  ovipositor  strongly  exserted. 

99.     DiCHEOMORPHA    viBiDis    (Scudder),    1862,    455.     Short-winged    Green 
Locust. 

A  medium  sized  robust  species,  the  male  much  the  smaller  Color  of 
male  dull  brown,  disk  of  pronotum  and  dorsal  field  of  tegmina  usually 
bright  green,  rarely  brown,  face  pale  yellowish-brown;  female  either  bright 
green  or  dirty  brown,  often  with  a  narrow  dark  line  beginning  behind  the 
eye  and  running  along  the  upper  portion  of  lateral  lobe  of  pronotum;  the 
green  form  sometimes  with  sides  of  abdomen  and  upper  face  of  hind  fe- 
mora blotched  with  fuscous.  Tegmina  ovate-lanceolate,  about  half  the 
length  of  abdomen,  female,  three-fourths  its  length,  male;  very  rarely 
reaching  to  or  beyond  the  tip  of  abdomen.  Hind  femora  reaching  tip  of 
abdomen,  female,  surpassing  it  one-third  their  length,  male.  Length  of 
body,  $,  15 — 16,  9,  23—27;  of  antennae,  $  and  9,  6.5 — 8.5;  of  pronotum, 
$ ,  i,  9,6;  of  tegmina,  $,  6—9,  9,  8—9;  of  hind  femora,  $,  9.5-11.9, 
9,  14—15  mm.    (Fig.  86.) 

This  is  a  common  locust  throughout  Indiana,  frequenting  the 
borders  of  open  woods,  fence  rows,  roadsides,  and  especially  the 
vicinity  of  the  coarse  grasses  which  grow  along  the  margins  of 
lakes,  ponds  and  other  wet  places.  There,  as  long  as  motionless, 
they  are  invisible,  and  there  they  flourish  in  peace  and  countless 
numbers.  In  southern  IndianJi  /).  viridis  reaches  maturity  by 
July  1st,  and  the  sexes  may  be  found  mating  from  then  until  after 
heavy  frost.  The  brown  female  far  outnumbers  the  green  one  in 
this  State,  especially  during  the  autumn  days,  when  tlieir  hues 
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correspond  so  closely  to  the  dead  leaves  which  cover 
their  haunts  of  the  summer  months.  The  green  back- 
ed males  are,  however,  the  prevailing  form  of  that 
sex  at  all  seasons.  The  long-winged  form  has  not,  as 
yet,  been  taken  in  Indiana.  The  wings  of  the  other 
form  are  too  short  for  flight,  and  it  tries  to  escape 
when  disturbed  only  by  leaping  clumsily. 

In  Florida  it  is  also  common,  having  been  taken 
by  me  at  Sanford,  Lakeland,  Sarasota  and  Dunedin 
and  recorded  from  numerous  stations  on  the  main- 
land as  far  south  as  Fort  Myers,  Citrus  Center  and 
Palm  Beach.  About  Dunedin  both  nymphs  and 
adults  are  found  throughout  the  winter,  usually 
along  the  margins  of  ponds  and  wet  depressions  in 
old  fields  and  open  pine  woods.  There  the  brown 
form  of  the  male  occurs  more  plentifully  than  in 
Fig.  86.  Female.  Indiana,    and    pairs    have    been    noted    mating    in 

X     i.s.      (After    T^  v 

Lugger.)  December. 

North  of  Florida  the  known  range  of  D.  viridis  extends  from 
Massachusetts  and  southern  New  Hampshire,  west  to  Minnesota 
and  middle  Nebraska  and  south  and  southwest  to  northwestern 
Arkansas,  central  Oklahoma  and  Houston,  Texas.  It  has  not 
been  recorded  from  Canada  nor  from  Michigan,  though  it  doubt- 
less occurs  in  the  southern  part  of  that  State.  The  long-winged 
form,  punctulata  Scudder  (1862,  455)  appears  to  be  very  scarce 
outside  of  New  England,  and  is  apparently  confined  to  the  female 
sex.  Morse  (1896,  383)  reports  that  out  of  330  New  England 
adults  in  his  collection  20  are  macropterous  females  with  teg- 
mina  averaging  19  mm.  in  length,  five  being  brown  and  15  green ; 
the  others  all  brachypterous,  13  males  and  43  females  being  of  the 
brown  and  147  males  and  107  females  of  the  green  phase.  The 
brown  form  is  the  Chlmaltis  hrunnea  Scudder  (1875g,  510)  de- 
scribed from  Dallas,  Texas.  The  Truxalis  angusticornis  StM 
(1873,  105)  described  from  South  Carolina  is  also  a  synonym. 

TNTien  the  late  spring  and  early  summer  have  been  more  than 
usually  damp  in  Indiana,  hundreds  of  dead  and  dying  specimens  of 
D.  viridis  and  of  Melanoplus  Mvittatus  (Say),  are  often  to  be 
seen  in  late  July  in  the  tops  of  iron  weeds.  They  are  principally 
females,  and  their  death  is  probably  due  to  the  insect  fungus, 
Entomophthora  calopteni  Bessey,  an  interesting  account  of  which 
appeared  in  Bull.  22,  U.  S.  Dept.  Agr.,  1890,  104.  The  disease  is, 
I)erhaps,  more  abundant  on  account  of  the  young  being  exposed 


232-  FAMILY  ^^^. — agridid^. — the  locusts. 

to  so  much  dampness  in  May  and,  June.  In  two  instances  females 
of  J][elanophis  differentialis  (Thos.)  have  been  discovered  feeding 
upon  the  dead  bodies  of  D.  viridis,  the  abdomen  and  soft  portions 
of  thorax  having  been  wholly  devoured. 


Fig.    87   .  A,   Orphulella   halopliila  R.   &    H.,   female;   B,   Clinocephalus  elegans   Morse, 
male,    X    i-5-      (After   R,    &  H.) 

III.  Clixocephalus  Morse,  1896,  32G.    (Gr.,''inclined"  +  "head.") 

Medium  sized,  robust  species,  having  the  vertex  horizontal,  tri' 
angular,  shorter  than  the  interocular  width,  its  sides  strongly  ele- 
vated, angulate  opposite  front  margin  of  eyes,  apex  acute  or  rec- 
tangular, male,  blunt  and  rounded,  female;  frontal  costa  rather 
deeply  sulcate,  feebly  narrowed  and  rounded  into  vertex ;  antennae 
filiform,  slender,  slightly  longer  than  head  and  pronotum,  male, 
reaching  metazona,  female;  pronotum  longer  than  front  femora, 
hind  margin  feebly  rounded,  carinae  all  cut  much  behind  the  mid- 
dle, the  lateral  ones  parallel  on  prozona,  feebly  divergent  on  meta- 
zona, the  latter  one-half  the  length  of  prozona ;  lateral  lobes  with 
outline  and  margins  as  in  Dichromorpha;  tegmina  and  wings  mod- 
erately developed  but  shorter  than  abdomen,  both  with  ulnar  area 
strongly  widened  at  middle  and  discoidal  area  narrowed;  hind 
femora  stout,  slightly  surpassing  the  abdomen,  female,  more 
strongly  so,  male;  hind  tibiae  with  13  spines  on  outer  margin,  the 
inner  apical  spurs  subequal;  subgenital  plate  of  male  as  in  D. 
viridis;  valves  of  ovipositor  moderately  exserted.  One  species 
is  known. 

100.     Clinocephalus  elegans  Morse,  1896,  326,  402.     Elegant  Locust. 

Rather  stout,  feebly  compressed,  the  male  much  the  smaller.  Light 
olive-green  to  dark  greenish-brown;  head  with  a  shining  dark  brown  pos- 
tocular  stripe  each  side,  this  extending  back  on  upper  fourth  of  pronotal 
lateral  lobes,  sometimes  onto  costal  area  of  tegmina;  brown  forms  rarely 
with  marginal  field  of  tegmina  green.  Tegmina  variable  in  length,  usu- 
ally covering  three-fourths  or  more  of  abdomen,  but  never  extending  be- 
yond its  tip.  Length  of  body,  $,  17 — 20.5,  $,  21 — 28;  of  antennae,  $, 
7.5—8,  9,  5—6;  of  tegmina,  $,  10.5—12.5,  $,  12—17.5;  of  hind  femora. 
$,  10—12.5,   $,  12.5—17.5  mm.   (Fig.  87,  B.) 

A  submaritime  species  taken  by  me  only  at  Dunedin,  Fla.,  Oct. 
23 — Jan.  29.  Ranges  from  Long  Island,  N.  Y.,  to  Dickinson,  Texas, 
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usually  along  the  coast  line  but  sometimes  inland  (Favetteville, 
N.  Car.,  and  Stonewall,  Miss.)  for  85  or  more  miles.  In  Florida 
it  has  been  recorded  from  numerous  points  along  the  Atlantic 
Coast  from  Jacksonville  to  Key  West,  along  the  Gulf  Coast  from 
Pensacola  to  Fort  Myers,  and  inland  from  Gainesville,  Lakeland 
and  LaBelle.  At  Dunedin  one  or  two  pairs  have  been  taken  on 
several  occasions  on  Hog  Island,  where  it  was  found  among  dense 
clumiis  of  a  tall  grass.  One  brown  female,  collected  Oct.  23,  has 
a  broad  median,  dark  brown  stripe  extending  from  tip  of  vertex 
back  to  middle  of  dorsal  field  of  tegmina,  this  bordered  each  side 
by  a  slightly  narrower  stripe  of  dull  clay-yellow. 

Fox  (1917,  211)  says  of  it:  "'This  species,  in  spite  of  its  usual 
occurrence  within  the  range  of  tidal  influence,  is  not  a  true  mari- 
time form.  Its  favorite  haunts  are  the  low,  damp  or  marshy 
tracts  forming  the  border  zones  of  tidal  marshes  where  fresh 
water  prevails,  and  where  the  species  shows  a  marked  preference 
for  the  somewhat  restricted  areas  occupied  by  the  marsh  spike- 
grass,  Distichlis  spicata  (L.),  but  also  occurs  in  somewhat  smaller 
numbers  in  the  more  extensive  areas  of  Scirpus  americanus  Pers. 
and  Spartina  patens  (Ait.)  and  much  less  frequently  in  the  tall 
reeds,  Spartina  cynosuroides  (L.).  In  true  salt  marsh — namely, 
that  occupied  by  the  smooth  marsh-grass,  S.  glabra  Muhl. — it  does 
not  normally  occur.  Occasionally  it  is  taken  in  inland  localities; 
thus,  at  Tappahannock  two  adults  were  observed  in  a  grassy  fresh 
water  bog  fully  four  miles  from  the  river." 

The  CUnocephahts  piilcJier  R.  &  H.  (1905,  36),  described  from 
Miami,  Fla.,  is  conceded  by  its  authors  (1916,  172)  to  be  a  syn- 
onym of  elegans. 

Tribe    IV.     CHORTHIPPI. 

As  represented  in  the  eastern  States  this  tribe  embraces  Tryxa- 
linse,  of  rather  small  size,  having  the  vertex  with  median  carina 
absent  or  very  faint,  foveolae  always  present,  large  and  visible 
from  above  (Fig.  84,  c)  ;  face  more  nearly  vertical  than  in  the 
preceding  tribes;  antennae  filiform,  sometimes  flattened  toward 
base,  never  strongly  tapering ;  median  carina  of  pronotum  low  but 
distinct,  cut  in  or  behind  the  middle  by  the  principal  sulcus;  inter- 
calary vein  of  tegmina  present  but  not  strong. 

KEY    TO    EASTEEX    GEXERA    OF    CHORTHIPPI. 

a.  Lateral  carinse  of  pronotum  present  and  almost  equally  distinct  on 
both  prozona  and  metazona;  inner  apical  spurs  of  hind  tibiae  sub- 
equal  in  length;  broadest  part  of  male  tegmina  lying  beyond  the 
middle.  I.     Chobthippxjs. 
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aa.  Lateral  carinae  distinct  only  on  metazona,  absent  or  very  faint  on 
prozona;  inner  apical  spurs  of  hind  tibiae  very  unequal,  the  second 
or  inferior  nearly  twice  the  length  of  first;  broadest  part  of  male 
tegmina  situated  at  the  middle.  II.     Ageneotettix. 

I.    Chorthippus  Fieber,  1852,  1.     (Gr.,  "grass"  +  "horse.") 

Slender  bodied  species,  having  the  vertex  triangular,  its  apex 
obtuse,  female,  acute,  male;  foveolsB  present  as  distinct,  narrow, 
oblong  impressions;  frontal  costa  wide,  sulcate  only  around  or 
below  the  ocellus;  antennae  flattened  toward  base,  subequal  in 
length  to,  female,  or  much  longer  than  head  and  pronotum,  male ; 
pronotum  with  median  carina  distinct,  cut  very  slightly  behind 
middle  b}^  the  principal  sulcus;  lateral  carinse  incurved  so  that 
the  middle  of  disk  is  narrower  than  either  the  fore  or  hind  margin ; 
lateral  lobes  of  pronotum  about  as  long  as  deep,  their  front  mar- 
gin oblique,  straight,  hind  and  lower  margins  sinuate;  tegmina 
variable  in  length,  usually  fully  developed  in  male ;  wings  a  little 
shorter  than  tegmina;  hind  femora  rather  slender,  not  trans- 
versely barred;  hind  tibisB  with  12 — 13  spines  on  outer  margin; 
subgenital  plate  of  male  conical,  obtuse,  ascending ;  valves  of  ovi- 
positor short,  plainly  exserted. 

The  generic  name  Chorthippus  Fieber  (1852)  is  in  part  at  least 
synonymous  with  Stcnohothrus  Fischer  (1853)  and  the  American 
species  ascribed  by  Scudder  in  his  Catalogue  to  Stenohothrus  are 
now  to  be  referred  to  the  present  genus.  Many  of  the  early  Amer- 
ican writers  accredited  to  Stenohothrus  numerous  species  now 
recognized  as  belonging  to  other  genera,  Thomas  (1873)  having  so 
placed  no  less  than  16  species.  As  at  present  limited,  Stenohothrus 
is  not  represented  in  America. 

101.     Chorthippus  cubtipennis  (Harris),  1835,  56.    Marsh  Meadow  Locust. 

Small,  slender,  compressed.  Color  exceedingly  variable,  usually  light 
brown  above,  with  a  black  bar  each  side  extending  back  from  eye  along 
the  upper  half  of  lateral  lobe  of  pronotum; beneath  yellowish,  the  sides  of 
abdomen  spotted  with  black  and  hind  knees  of  the  same  color;  face  and 
lower  sides  of  pronotum  sometimes  gray  or  even  green;  antennae  brown- 
ish-yellow at  base,  the  apical  halves  brown  or  black.  Vertex  often  with  a 
faint  trace  of  a  median  carina.  Lateral  carinae  of  pronotum  converging 
on  the  prozona  to  first  sulcus,  then  diverging  to  hind  margin  which  is  ob- 
tusely angulate.  Tegmina  in  most  females  about  three-fourths  the  length 
of  abdomen,  in  males  usually  reaching  tip  of  abdomen,  though  they  may 
be  longer  or  shorter  in  either  sex.  Hind  femora  in  short-winged  male  sur- 
passing tegmina  2 — 3,  in  female,  3 — 5  mm.,  in  long-winged  form  reaching 
to  or  surpassing  tips  of  tegmina  1 — 2  mm.  The  males  are  apt  to  be  mis- 
taken for  those  of  Chlmaltis  conspersa,  but  may  be  easily  distinguished  by 
the  presence  of  foveolae,  narrower  black  bar  on  sides  of  pronotum  and 
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smaller  and  more  slender  body.  Length  of  body,  $  ,  13 — 15,  $  ,  15 — 24 ;  of 
antennae,  $,  8.5—10.5,  9,  6.5—8;  of  tegmina,  $,  8.5—15,  $,  7—16;  of  hind 
femora,  $  ,  10.5 — 11.8,  9  ,  11.5 — 14  mm. 

This  is  a  very  common  locust  throughout  northern  Indiana, 
but  has  not  been  taken  south  of  Putnam  and  Vigo  counties.  It 
abides  in  low,  wet  prairies,  swales,  damp  meadows,  and  especially 
in  the  vicinity  of  tamarack  swamps.  These  conditions  of  local 
habitat  are  common  in  the  northern  half  of  the  State,  but  scarce 
or  wanting  in  the  southern  half,  except  in  the  extensive  lowlands 
along  the  Wabash  River  in  Knox  and  Gibson  counties,  but  there 
the  locust  seems  to  be  absent.  In  Putnam  County  it  occurs  in 
blue-grass  pastures  along  the  banks  of  streams  in  open  woodland, 
and  begins  to  reach  maturity  about  June  2flth.  By  July  1st,  it 
has  become  fairly  common,  and  it  may  be  taken  until  mid-October 
or  even  later,  if  the  frosts  are  not  too  severe.  In  Indiana  the  male 
seems  everywhere  less  abundant  than  the  female,  and  is  an  active 
and  noiseless  flier.  The  female,  being  usually  shorter  winged, 
endeavors  to  escape  by  leaping  and  tumbling,  and,  says  McNeill, 
"its  astonishing  facility  as  a  tumbler  and  contortionist  generally 
discourages  all  but  the  most  determined  efforts  for  its  capture." 

If  the  records  can  be  relied  upon,  the  range  of  C.  curtipennis  is 
almost  as  great  as  that  of  any  other  North  American  locust.  It  is 
mainly,  however,  an  inhabitant  of  the  Transition  and  Canadian 
zones,  and  of  mountainous  regions  where  similar  climatic  condi- 
tions prevail.  It  occurs  in  all  parts  of  New  England,  and  is  found 
from  Cape  Ray,  Newfoundland  (Hehard.  1915a)  north  and  west 
in  Canada  to  Nipigon,  Ont.,  and  Vernon,  B.  C,  it  being  by  far 
the  most  abundant  Orthopteron  in  the  less  dry  parts  of  Saskatche- 
wan and  Alberta  (Walker).  In  the  United  States  it  is  known  to 
occur  as  far  west  as  Soldier  Mountain,  Idaho  and  Sa])pington, 
Mont.,  and  southwest  to  Beulah,  N.  Mex.  In  the  eastern  States 
it  is  not  known  south  of  the  mountains  of  North  Carolina,  where 
it  ranges  from  an  altitude  of  "about  3,200  feet  to  the  highest 
points  in  the  State  where  suitable  environment  occurs,"  From 
Maryland  west  to  eastern  Nebraska  it  is  not  recorded  south  of 
central  Indiana  and  central  Illinois.  At  Pequaming,  Mich.,  He- 
bard  found  it  fairly  swarming  by  the  middle  of  July  in  meadows 
of  tall  grass,  and  was  able  at  any  time  to  take  a  dozen  or  more 
with  a  few  sweeps  of  the  net. 

Scudder  (1874,  373)  has  given  a  description  of  the  song  habits 
of  curtipennis  as  follows:  "When  about  to  stridulate,  these  in- 
sects place  themselves  in  a  nearly  horizontal  position,  with  the 
head  a  little  elevated ;  they  then  raise  both  hind  legs  together,  the 
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hind  tibiae  bent  back  snngly  against  the  femora  during  the  move- 
ment, and  grate  the  thighs  against  the  outer  surface  of  the  teg- 
mina.  The  first  one  or  two  movements  are  frequently  noiseless  or 
faint.  In  sunny  weather  the  notes  are  i)roduced  at  the  rate  of 
about  six  a  second,  are  continued  from  one  and  a  half  to  two  and 
a  half  seconds,  and  when  undisturbed  are  repeated  with  intermis- 
sions of  from  five  to  six  seconds  (Fig.  81,  c).  When  the  sky  is 
overcast  the  movements  are  less  rapid." 

Piers  (1918,  269)  says  that  the  stridulation  or  call  of  curti- 
pennis  "sounds  like  the  lisping  syllables  thru,  thru,  thru,  repeated 
from  about  seven  to  ten  times  and  lasting  altogether  three  or  four 
seconds.  It  is  a  soft,  dreamy,  lulling  sound  of  the  country  and 
quite  characteristic  of  a  quiet,  ^lot  forenoon  in  August  and  Sep- 
tember and  is  still  heard  (in  Nova  Scotia)  in  October." 

The  Stcnohothrus  longipcnnis  Scudder  (1862.  457)  was  a  name 
given  to  the  long-winged  form  and  the  SI.  coloradensis  McNeill 
(1897,  262)  is  a  synonym. 

II.     Ageneotettix  McNeill,  1897a,  71.     (Gr.,  "beardless"  + 
"grasshoi)per.") 

Short,  rather  stout  species  having  the  vertex  feebly  declivent, 
its  sides  sharp  and  meeting  in  front  almost  at  a  right  angle, 
lateral  foveolse  very  distinct,  rectangular  or  four-sided,  about  twice 
as  long  as  broad ;  frontal  costa  with  sides  feebly  diverging  from 
vertex  to  clypeus,  sulcate  only  around  and  below  the  ocellus ;  an- 
tennae slightly,  female,  or  distinctly,  male,  longer  than  head  and 
pronotum  together;  pronotum  with  median  carina,  cut  once  be- 
hind the  middle  by  the  principal  sulcus,  lateral  carinae  strongly 
sinuate  or  curved  inward,  hind  margin  of  metazona  broadly 
rounded  or  obtusely  angulate;  lateral  lobes  of  pronotum  deeper 
than  long,  their  front  and  hind  margins  nearly  straight  and  ver- 
tical, lower  margin  with  its  front  half  strongly  ascending;  teg- 
mina  and  wings  well  developed,  slightly  shorter  than  or  equalling 
the  abdomen,  female,  usually  slightly  sur{)assing  its  tip,  male; 
hind  femora  rather  stout,  distinctly  sur])assing  the  til)  of  ab- 
domen, male,  equalling  it,  female;  hind  tibiae  with  9 — 11  spines 
on  outer  margin ;  subgenital  plate  of  male  broadly,  obtusely  con- 
ical; valves  of  ovipositor  but  little  exserted,  the  tip  only  being 
visible. 

Kirby  (1910,  134)  accredits  six  species  to  Ageneotettix,  all 
from  the  United  States.  Of  these  only  the  Chn/ftochraon  dconim 
Scudd.  (1876a,  262)  occurs  east  of  the  Mississippi.  An  examina- 
tion of  the  types  of  three  of  the  others,  viz.,  Aulocara  scudderi 
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Bruner  (1890,  63),  Ageneotettiw  occidentalis  Bruner  (1904,  58) 
and  A.  arenosus  Hancock  (1906a,  255)  shows  that  they  are  only 
forms  of  deorum,  which  were  separated  mainly  on  the  widely  var- 
iable characters  of  wing  length,  color,  number  of  spines  on  hind 
tibiie  and  degree  of  the  apical  angle  of  fastigium. 
102.     Agexeotettix  deokum    (Scudder),  1876a,  2G2.     Sand  Locust. 

Short,  rather  stout  species,  the  male  moderately  the  smaller.  Gen- 
eral color  dull  brown  above,  yellowish-white  below;  tegmina  brown  or 
grayish-brown,  usually  with  numerous  small  darker  brown,  quadrate 
spots,  these  sometimes  almost  confined  to  a  median  row;  many  specimens 
with  a  dull  yellowish  band  reaching  from  vertex  backward  across  the  mid- 
dle of  occiput  and  pronotum  to  tipo  of  tegmina;  sides  of  head  usually  with 
an  indistinct  blackish  bar  extending  from  eye  back  across  the  upper  half 
of  pronotal  lateral  lobes;  metazona  with  a  more  or  less  distinct  elongate 
triangular  black  spot  each  side;  hind  femora  dull  reddish-brown  with 
three  blackish  crossbars  on  upper  outer  face;  hind  tibiae  bright  coral  red 
with  a  whitish  basal  ring,  their  knees  deep  black.  Fastigium  often  more 
or  less  acute-angled,  male,  obtuse-angled,  female.  Length  of  body,  $ , 
10.5—15,  $,  15—22;  of  antennae,  $,  8.5—10,  9,  7—7.5;  of  tegmina,  $, 
7—11,  $,  9—14;  of  hind  femora,   $,  8—10.5,   $,  9.5—12.5  mm.  (Fig.  88.) 

A'igo  Co.,  Ind.,  July— Oct.  (W.  »Sf.  li.)  ;  Chicago,  111.,  July— 
Aug.  (Hancock);  Lincoln,  Neb.,  Sept.  (Bruner).  This  small, 
dull  colored  locust  has  been  taken  in  Indiana  only  from  the  sandy 
bed  of  the  old  Wabash  and  Erie  Canal,  five  miles  north  of  Terre 

Haute,  Yigo  County.  Here  it  was  first 
found  on  July  6,  1892,  and  afterward  in 
September  and  October,  1893.  On  one 
side  of  the  canal,  at  the  jmint  mentioned, 
Fig.  88.  Male.  X  i  s-  ^^  **^  ^  large  pond,  occupying  perhaps  50 
(After  Lugger.)  ,^^.^.^^  ^f  ^j^g  ^Vabash  River  bottoms,  and 

on  the  other  side  a  sandy  hill  or  bluff  of  the  river,  which  was  cov- 
ered with  typical  prairie  grasses  and  plants.  The  locust  was 
found  only  in  an  area  of  about  five  acres,  on  the  side  of  the  hill, 
and  in  the  bed  of  the  canal.  When  disturbed  it  leaps  vigorously, 
and  without  noise,  for  several  times  in  succession;  then  settling 
down  on  a  sandy  spot,  it  will  alloAv  a  close  approach,  evidently 
relying  upon  the  similarity  of  color  between  its  body  and  the  sand 
to  shield  it  from  observation. 

The  Vigo  Co.  and  Chicago  records  are  the  most  eastern  for  the 
species,  though  it  probably  occurs  over  other  sand-covered  areas  in 
the  western  third  of  Indiana.  Its  known  range  extends  from  cen- 
tral-western Indiana  north  through  Wisconsin  and  Minnesota  to 
Aweme,  Man.,  and  Medicine  Hat,  Sask.,  west  to  Montana  and 
southwest  to  Kansas,  northern  Texas  and  New  Mexico.    In  north- 
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ern  Illinois  Hart  (1907,  231)  reports  it  as  "abundant  in  all  blow- 
sand  areas."  R.  &  H.  (1906,  372)  mention  it  as  one  of  the  most 
plentiful  species  encountered  in  Montana  and  Colorado,  occurring 
"in  many  of  the  arid  localities  and  swarming  on  the  prairies.'^ 
Morse  (1907,  32)  calls  it  a  "widely  distributed  species,  locally 
common,  especially  on  sandy  soil  with  a  sparse  clothing  of  herb- 
age," while  Somes  (1914,  31)  says  that  in  Minnesota  it  sometimes 
occurs  in  tall  or  close  grasses,  when  it  endeavors  to  escape  by  div- 
ing headlong  to  the  ground  and  crawling  among  the  stems. 

The  Indiana  and  Chicago  specimens  (arenosus  Hancock)  are 
somewhat  smaller  and  darker  than  those  from  Lincoln,  Neb. 
(typical  scudderi  Brun.),  but  present  no  structural  differences 
worthy  of  placing  them  as  distinct;  while  Gillette  and  Bruner 
(1904)  have  doubtfully,  and  R.  &  H.  (1906)  more  certainly  ex- 
pressed their  opinion  that  scudderi  is  only  a  synonym  of  deorum. 

Tribe   V.     MECOSTETHI. 

Species  of  rather  large  size,  having  the  head  horizontal;  ver- 
tex short,  its  disk  with  a  distinct  median  carina;  foveolfe  very 
small,  triangular,  sometimes  almost  obsolete,  situated  on  the  base 
of  each  of  the  raised  margins  of  vertex ;  face  subvertical ;  lateral 
carinae  of  pronotum  usually  less  distinct  than  the  median  one, 
sometimes  cut  by  all  the  sulci;  tegmina  well  developed,  always 
surpassing  the  abdomen,  their  intercalary  vein  stout,  nearer  the 
ulnar  than  the  radial  vein ;  inner  apical  spurs  of  hind  tibiae  sub- 
equal.    But  one  genus  represents  the  tribe  in  our  territory. 

I.  Mecostethus^^  Fieber,  1852,  1.  (Gr.,  "long"  -{-  "breast") 
In  addition  to  the  characters  above  given,  our  species  of  this 
genus  agree  in  having  the  vertex  horizontal,  its  sides  raised  and 
apex  usually  slightly  rounded ;  antennae  filiform,  equal  to,  female, 
or  longer,  male,  than  head  and  pronotum  together;  frontal  costa 
wide,  sulcate,  with  sides  divergent  below  the  ocellus;  pronotum 
with  disk  rugose,  median  carina  sharp,  cut  in  or  in  front  of  mid- 
dle by  the  principal  sulcus,  metazona  as  long  as  or  longer  than 
prozona,  its  hind  margin  obtusely  angled;  lateral  lobes  about  as 
high  as  long,  their  front  margins  perpendicular,  hind  ones  slightly 
oblique,  lower  ones  with  front  half  ascending;  tegmina  of  male 


''This  generic  name,  which  has  been  in  common  use  in  this  country,  has  been  recently 
replaced  by  Kirby,  R.  &  H.  and  others  by  Arcvptera,  Hebard  stating  (Ms.)  that  the  typt 
of  Mecostethus  is  grossus,  which  is  generically  distinct.  Kirby  (1910,  144)  makes  alliaceus 
Germ,  the  type  of  Mecostethus.  As  both  Brunner  (1893,  123)  and  Burr  (1904,  321)  make 
the  presence  of  the  intercalary  vein  in  Mecostethus  the  principal  character  separating  that 
;enus  from  Arcyptera  and  allied  genera,  and  as  this  vein  is  present  and  prominent  in 
all  our  three  species  and  has  been  used  by  Scudder,  McNeill  and  others  as  the  principal 
differential  character  of  Mecostethus,  I  retain  that  generic  name  in  preference  to  Arcyp- 
tera in  which,  according  to  Burr,  the  intercalary  vein  is  absent. 
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with  the  prominent  intercalary  vein  provided  with  a  rasp  for  strid- 
ulating;  prosternum  usually  with  an  obtuse  tubercle  between  the 
front  femora ;  hind  femora  rather  long  and  slender,  exceeding  the 
abdomen,  male,  reaching  base  of  ovipositor,  female,  their  lower 
face  usually  coral  red ;  subgenital  plate  of  male  acutely  produced, 
being  at  least  twice  as  long  as  its  greatest  width;  valves  of  ovi- 
positor strongly  exserted,  the  upper  pair  with  minute  teeth  along 
their  upper  margin.  The  three  known  American  species,  all  de- 
scribed by  Scudder,  occur  in  the  Eastern  United  States. 

KEY   TO  EASTERN    SPECIES   OF    MECOSTETHUS. 

a.    Median    carina   of   pronotum    cut    in   front   of   middle,    the    prozona 
shorter  than  the  metazona  (Fig.  83,  f);  lateral  carinse  distinctly  di- 
verging on  metazona. 
b.     Tegmina  with  a  pale  submarginal  stripe  two-thirds  their  length 
along  the  costal  area;  intercalary  vein  of  male  with  low,  dull 
teeth;  lateral  carinae  cut  by  all  three  sulci  in  front  of  middle. 

103.      LIXEATUS. 

bb.     Tegmina   without   pale    stripe;    intercalary   vein   of   male    with 

longer  sharp,  minute,  closely-set  teeth;  lateral  carinae  cut  only 

by  first  and  third  sulci.  104.     gracilis. 

aa.     Median  carina  of  pronotum  cut  in  the  middle,  the  pro-  and  meta-zona 

subequal  in  length  (Fig.  83,  e);lateral  carinae  subparallel,  scarcely 

diverging  behind,  cut  at  middle  only  by  third  sulcus;  costal  area  of 

tegmina  without  pale  stripe.  105.     platyptebus. 

103.  Mecostethus  lineatus  (Scudder),  1862,  462.  Striped  Sedge  Locust. 
Rather  robust,  strongly  compressed.  General  color  dark  purplish- 
brown;  head  with  a  narrow  yellowish  line  extending  from  upper  border  of 
each  eye  back  along  the  lateral  carina  of  pronotum,  this  bordered  below  by 
an  indistinct  dark  band  along  the  upper  half  of  lateral  lobe;  wings  dusky, 
the  basal  half  with  a  yellowish  tinge;  hind  femora  with  outer  face  yellow- 
ish or  reddish  brown,  darker  above,  lower  face  either  yellowish  or  bright 
coral  r"ed.  Knees  black;  hind  tibiae  yellowish,  annulate  with  paler  near 
base,  the  spines  black;  females  usually  much  darker  than  males,  with  yel- 
low line  on  head  and  tegmina  often  obscure.  Vertex  wide,  triangular,  its 
apex  subtruncate  and  rounded  into  frontal  costa,  foveolae  distinct.  Pro- 
notum strongly  rugose,  with  lateral  carinae  low,  subparallel  on  prozona, 
distinctly  diverging  on  metazona.  Tegmina  longer  and  narrower  propor- 
tionally than  in  the  other  species.  Hind  femora  slender,  reaching  or 
slightly  passing  tip  of  abdomen,  female,  surpassing  it  2 — 3  mm.,  male. 
Length  of  body,  $,  23—27,  $,  34—38;  of  antennae,  $,  11—12,  $,  10—11.5; 
of  tegmina,  $,  21—26.5,  $,  26—31.5;  of  hind  femora,  $,  14.5—18,  $, 
18—21  mm. 

This  large  and  handsome  Tryxalid  occurs  in  isolated  areas  in 
the  northern  half  of  Indiana,  where  it  is  found  only  in  low,  boggy 
meadows,  being  more  abundant  in  those  bordering  lakes  or  tama- 
rack swamps.    The  males  seem  to  far  outnumber  the  females,  and 
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are  much  more  wild  and  active,  taking  to  flight  when  a  person  is 
a  dozen  yards  distant.  Tliej'  use  the  wings  only  in  escaping,  flying 
swiftly  and  noiselessly  for  50  to  100  feet  and  alighting  on  the 
stems  of  the  tall  grasses  and  sedges  among  which  they  have  their 
homes.  The  only  way  in  which  I  have  been  able  to  effect  their 
capture  was  by  running  after  them  and  swooping  them  with  the 
net  as  they  arose  or  before  they  had  time  to  arrange  their  legs 
for  the  upward  impetus  at  the  beginning  of  a  new  flight.  The  fe- 
males are  more  bulky  and  lubberly  than  the  males,  and  are  usually 
seen  in  more  open  places,  where  the  grass  is  shorter,  and  hence  are 
more  easily  taken.  The  earliest  date  at  which  mature  specimens 
have  been  seen  was  July  13th,  in  Fulton  County,  and  the  latest, 
October  25th,  near  Bass  Lake,  Starke  County,  though  they  may 
occur  both  before  and  after  these  dates. 

The  records  show  that  M.  Uncatiis  occurs  in  suitable  habitats 
over  the  greater  ])art  of  New  England  and  ranges  from  Nova 
Scotia  north  and  west  to  Nipigon,  Ontario,  Red  River,  Manitoba, 
Minnesota  and  eastern  Nebrask.a,  and  south  to  southern  New  Jer- 
sey and  central  Indiana,  though  Scudder  gives  its  distribution  as 
"Northern  United  States  east  of  the  Rocky  Mountains."  It  is 
known  from  Isle  Royale  and  Dickinson  Co.,  Michigan,  and  ap- 
pears to  have  been  taken  at  only  two  or  three  localities  in  the 
northern  third  of  Illinois  and  Iowa.  Somes  (1914,  27)  found  it 
in  numbers  in  all  stages  near  Lake  of  the  Woods,  Minn.,  in  July, 
and  says  that  the  "young  are  uniformly  much  darker  than  the 
adults,  some  being  nearly  black,  and  save  for  the  peculiarly  trim 
pronotum  do  not  suggest  the  species." 

104.  Mecostethus  gracilis  (Scudder),  1862,  463.  Graceful  Sedge  Locust. 
Shorter  and  proportionally  stouter  than  Uneatus.  General  color  pale 
brown,  the  yellow  markings  of  head  and  thorax  less  distinct;  tegmina  uni- 
form brown;  wings  as  in  Uneatus;  hind  femora  reddish-brown,  coral-red 
beneath  and  often  within,  knees  fuscous;  hind  tibiae  dull  yellow,  with  a 
pale  ring  near  base.  Vertex  narrower,  more  pointed,  its  apex  subacute, 
male,  obtusely  rounded,  female,  foveolse  longer,  narrower,  much  less  dis- 
tinct; frontal  costa  more  shallowly  sulcate  below  the  ocellus.  Pronotum 
shorter,  its  disk  less  rugose,  lateral  carinae  more  divergent  on  metazona. 
Tegmina  shorter,  broader,  often  not  reaching  tip  of  abdomen  in  female; 
teeth  of  intercalary  vein  of  male  very  numerous,  as  high  as  wide,  acutely 
pointed.  Hind  femora  reaching  tip  of  abdomen,  male,  middle  of  oviposi- 
tor, female.  Length  of  body,  $  ,  19—23,  $ ,  26—33 ;  of  antennae,  $ ,  9—10, 
$,  8.5—9.5;  of  tegmina,  $,  16.5—21,  9,  17—23.5;  of  hind  femora,  $, 
12—14,  9  ,  14.5—16  mm. 

Greylock  Mountain,  Adams,  Mass.,  Aug.  17  {Morse).  The 
range  of  gracilis  is  about  the  same  as  that  of  M.  Uneatus  but  in 
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general  more  northern,  extending  from  Newfoundland  and  Nova 
Scotia  north  and  west  through  Canada  to  Edmonton,  Alta.,  and 
in  the  United  States  from  Maine  to  the  Black  Hills  of  South  Da- 
kota. West  of  New  England  it  is  not  recorded  south  of  Michigan 
and  Minnesota,  except  from  eastern  Nebraska,  where  Bruner 
(1897)  reported  it  as  quite  common  in  meadows  and  along 
streams. 

Of  its  habits  in  New  England  Morse  (1896,  444)  says:  "Both 
sexes  fly  well,  but  the  male  is  the  more  active  and  appears  three 
or  four  times  as  plentiful.  I  have  found  it  in  wet  sedgy  meadows, 
in  bushy  swamps  and  on  mountain  tops.  On  Greylock  it  is  com- 
mon in  the  low  grasses  and  bushes  of  the  extreme  summit,  and 
on  Mt.  Washington  in  the  sedgy  area  called  the  'cow  pasture.' 
It  is  rather  shy,  taking  readily  to  wing  and  flying  straight  for 
two  or  three  rods,  then  dropping  rather  suddenly  into  the  grass." 
Somes  (1914)  calls  it  "an  especially  attractive  insect,  its  trim, 
neat  lines  and  pleasing  coloration  serving  to  distinguish  it  from 
its  congeners.  All  of  our  captures  of  it  in  Minnesota  were  acci- 
dental in  sweeping  and  in  every  case  it  has  been  taken  from 
CmHces." 

Near  Pequaming,  Mich.,  Hebard  found  it  abundant  in  a  clear- 
ing of  several  acres  in  the  woods,  Aug.  1 — 21,  and  says : 

"The  grass  growing  over  the  lower  portion  of  this  clearing  was  very 
thick  and  high  and  on  approaching  it  on  the  morning  of  Aug.  1,  a  new 
sound  met  my  ears,  a  loud,  harsh,  connected  stridulation,  repeated  at  in- 
tervals of  a  few  seconds.  Following  up  these  sounds  I  was  at  length  able 
to  procure  several  specimens  of  this  beautiful  insect.  They  had  all  very 
recently  emerged  and  were  easy  to  capture  with  the  net  as  they  flew  up, 
but  when  on  alighting  they  hid  in  the  grass,  they  were  almost  impossible 
to  find,  as  they  blended  exactly  with  their  surroundings.  The  females  did 
not  appear  till  a  week  later  and,  at  the  best  time  of  the  season,  a  morn- 
ing's search  would  never  reveal  more  than  two  or  three  of  them;  they  were 
very  lubberly  and  could  hardly  jump.  The  life  color  of  the  male  was  a 
rich  grass-green,  beautifully  shaded  and  contrasting  strongly  with  the  car- 
mine of  the  inner  surfaces  of  the  hind  femora,  while  that  of  the  female 
was  yellowish-brown,  the  red  inner  surfaces  of  hind  femora  much  paler 
than  in  the  male." 

Of  the  stridulating  organs  of  M.  gracilis  Piers  (1896,  215)  says : 
"The  stridulating  area  of  the  wing  of  this  species  is  large  and 
prominent  and  stridulation  may  be  easily  produced  in  the  dead 
insect  b}'  moving  the  hind  femora  against  the  wings."  Scudder 
(1893,  76)  describes  the  note,  stating  that  it  is  louder  than  that 
produced  by  any  other  Tryxalid  and  can  be  heard  at  a  distance  of 
50  feet.     "It  usually  makes  four  notes  but  the  number  is  some- 
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times  greater.  The  first,  a  quarter  of  a  second  in  length,  is  duller 
than  the  others  and  is  followed  by  a  pause  of  a  quarter  of  a  sec- 
ond. The  other  notes  are  of  the  same  length  but  sharply  sounded, 
and  follow  each  other  rapidly." 

105.     Mecostethus  platyptebus  (Scudder),  1862,  463.  Broad-winged  Sedge- 
LocuSt. 

More  slender  and  compressed  than  either  Uneatus  or  gracilis.  Dark 
reddish-brown,  the  yellow  marking  of  head  and  pronotum  almost  obsolete; 
male  with  supra-anal  plate,  styles  and  a  median  stripe  on  ninth  abdominal 
segment  black;  color  otherwise  as  in  gracilis.  Vertex  obtusely  triangular, 
its  median  carina  high;  foveolae  very  faint;  antennae  of  male  longer, 
darker  and  more  slender  than  in  gracilis.  Disk  of  pronotum  of  almost 
equal  width  throughout,  the  metazona  only  rugose.  Tegmina  of  male 
longer  and  narrower  than  in  gracilis,  surpassing  tips  of  hind  femora  1 — 3 
mm.,  the  rasp  of  intercalary  vein  much  as  in  gracilis.  Length  of  body, 
S,  23—26,  9,  35—40;  of  antennae,  $,  11—12.5,  $,  10—11;  of  tegmina,  $, 
19—21,  2,  24—25;  of  hind  femora,  $,  15—16.5,  $,  17.5—20.5  mm. 
(Fig.  89.) 

Thompson,  Conn.,  Aug.  25  (Morse).  A  scarce  species  known 
in  New  England  only  from  Massachusetts  and  Connecticut  and 
recorded  elsewhere  only  from  Illinois,  Iowa  and  Minnesota.  As 
in  the  other  species  the  females  seem  to  be  much  the  less  abund- 
ant, but  this  is  probably  due  to  their  sluggish  habit  of  tumbling 
down  and  hiding  when  approached  rather  than  taking  to  flight 
like  the  more  active  males.  At  Thompson,  Conn.,  Morse  (1896,  445) 

''found  it  in  company 
with  Uneatus  and  im- 
l)ossible  to  distin- 
guish from  that  spe- 
cies when  f  hing, 
though  its  flight  is 
less  sustained  and 
it  is  decidedly  more 
difficult  to  flush." 

Fig.  89.     Male.   X   i-8.     (After  Somes.)  jj^       HHnois       Hart 

(1907,  231)  has  recorded  it  only  from  low  ground  on  a  glacial 
flood  plain  at  Teheran,  June  22,  and  from  dense  grass  in  wet 
ground  at  Champaign,  July  31.  The  Iowa  record  (Ball.  1897)  is 
based  on  a  single  specimen  from  a  meadow  at  Little  Rock.  In 
Minnesota  Somes  (1914,  28)  reports  it  as  occurring  at  Mesaba 
and  Allen  Junction,  July  25,  in  the  dense  tangles  of  tamarack 
swamps,  the  immature  stages  being  not  at  all  rare,  but  only  a 
few  adults  found. 
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Subfamily  II.  OEDIPODIN^. 
The  Band-Winged  Locusts. 

This  subfamily  includes  those  genera  of  locusts  having  the 
prosternum  unarmed  with  tubercle  or  spine;  face  nearly  vertical 
instead  of  oblique,  head  rounded  at  point  of  union  with  vertex 
and  face ;  f astigium  or  front  of  vertex  sloping  sharply  downward ; 
foveohe  present  but  usually  small  and  shallow;  antennte  filiform 
or  sublinear  and  usually  inserted  above  the  middle  of  eyes,  some- 
times almost  above  the  eyes  themselves;  eyes  shorter  than  in  the 
TryxalinfP,  being  rarely  longer  than  that  portion  of  the  cheeks 
below  their  orbits;  dorsal  field  of  pronotum  with  hind  margin 
much  wider  than  front  one,  its  surface  generally  wrinkled  or  cov- 
ered with  small  tubercles;  lateral  carinae  faint,  often  wanting; 
median  carina  (except  in  Arphia)  cut  by  one  or  two  sulci,  often 
raised  in  a  sharp  ridge  or  crest ;  tegmina  and  wings  always  fully 
developed,  the  latter,  in  most  species,  brightly  colored.  All  of  our 
genera  belong  to  the  division  Oedipodini**'  of  Saussure,  in  which 
the  ocelli  are  placed  near  the  eyes  and  in  which  the  outer  margin 
of  hind  tibiae  lacks  an  apical  spine  next  the  spurs. 

The  members  of  this  subfamily  are,  when  at  rest  with  the  teg- 
mina closed,  usually  dull  brown  or  grayish  in  color,  and  they 
dwell,  for  the  most  part,  on  bare  clayey  or  rocky  slopes,  stretches 
of  sand,  along  roadsides  and  railways,  or  in  closely  cropped  mea- 
dows. There  the  hues  of  the  tegmina  usually  harmonize  in  a  mar- 
velous manner  with  the  background  of  the  environment.  Earth 
tints,  rock  and  sand  textures,  the  infinitely  varied  browns,  greens 
and  grays  of  living  and  dead  vegetation,  are  often  represented  in 
spots  and  streaks  on  the  tegmina  of  the  locust,  the  effect  being 
to  merge  the  insect  so  intimately  with  its  background  that  as  long 
as  motionless  it  is  effectively  hidden  from  the  observation  of  its 
foes. 

The  great  majority  of  our  species  of  Oedipodinae  have  the  inner 
wings  in  part  black,  the  greater  portion  being  yellow  or  red. 
When  in  flight  they  are  therefore  very  conspicuous  objects,  being 
often  mistaken  for  butterflies  by  persons  who  have  given  little 
attention  to  nature.  The  purpose  of  this  bright  coloration  has 
been  discussed  by  many  naturalists  and  several  theories  have  been 
set  forth,  explaining  why  it  is  of  advantage  to  the  locusts.  Morse 
(1897,  7)  claims  that  the  bright  colors  of  the  wings  are  "in  no 
sense  protective  and  bear  no  relation  to  the  environment  of  the 
insect,  but  are  probably  of  value  in  the  mating  of  the  sexes." 

*''Based  upon  the  old  world  Oedipoda  Serville  (1831,  287)  meaning  "swollen"  -j-  "foot." 
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Later  (1907,  9)  he  adds:  "The  flight  of  one  of  these  locusts  at- 
tracts attention  by  its  crepitating  character;  the  conspicuous 
wing-colors,  red  or  yellow  and  black,  in  strong  contrast,  render  its 
flight  easy  to  follow,  and  it  is  very  frequently  followed  by  others 
of  its  kind,  which  drop  to  the  ground  in  close  proximity  to  it. 
There  can  be  no  doubt  in  the  mind  of  one  who  has  watched  these 
actions  repeated  over  and  over,  of  the  value  of  these  colors  as  a 
means  of  signalling,  of  attracting  attention,  and  thereby  effecting 
or  maintaining  communication  between  the  sexes  or  the  individ- 
uals of  a  community." 

Vosseler  (1902,  16)  has  suggested  that  the  bright  hues  of  the 
inner  wings  constitute  a  "contrast  mimicry,"  enabling  the  owner 
to  dazzle  or  confuse  any  pursuer  by  suddenly  closing  them  and 
dropping  quickly  to  the  ground,  where  the  dull  colored  tegmina 
blend  so  closely  with  the  surroundings  that  the  enemy  searches  in 
vain  for  the  brilliant  object  it  was  endeavoring  to  capture  a  mo- 
ment before.  As  mentioned  by  both  Hart  and  Somes,  the  Catocalae 
among  moths  present  a  similar  case  of  bicolored  protective  colora- 
tion, having  the  outer  wings  dull  gray  or  brown  corresponding 
to  the  hue  of  the  tree  bole  on  which  they  habitually  rest,  while 
the  inner  ones  are  as  brightly  colored  as  that  of  any  butterfly. 
"When  the  moth  alights,  the  gray  outer  wings  instantly  fold  over 
the  bright  inner  ones,  thus  causing  the  insect  to  'fade  away'  in 
a  bewildering  manner." 

Since  the  flight  of  the  Oedipodinae  is  almost  always  accom- 
panied by  a  stridulation  or  crepitation,  I  believe  that  the  theory 
of  Morse  is  much  the  more  plausible,  and  that  the  bright  colors  are 
for  the  keeping  in  touch  one  with  another  of  the  members  of  a 
locust  colony  rather  than  to  be  used  as  a  sort  of  camouflage  to 
dazzle  their  pursuers.  Since  the  bright  colored  wings  are  posses- 
sed by  both  sexes,  they  cannot  be  accounted  for  by  the  theory  of 
natural  sexual  selection,  as  might  be  the  case  were  they  present  in 
the  males  alone. 

The  ground  color  of  the  inner  wings  and  the  hind  tibife  often 
varies  much  in  the  same  species,  shading  from  dull  white  through 
yelloAv  and  orange  to  vermilion  red,  and,  in  the  case  of  the  tibiae, 
sometimes  to  blue.  The  greater  intensity  of  color  is  in  part  due 
to  age,  and  perhaps  in  part  to  the  higher  temperature  of  the  lo- 
cality where  found,  though  other  factors  doubtless  enter  into  its 
cause.  Bruner  (1893c)  and  Hart  (1907,  214)  have  cited  evidence 
to  show  that  a  red  coloration  of  wings  and  tibiae  seems  to  be  as- 
sociated with  that  of  a  humid  environment,  while  individuals  or 
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species  with  inner  wings  yellow  or  hind  tibiae  blue  usually  occur 
in  an  arid  or  sandy  region. 

The  members  of  the  subfamily  Oedipodinae  are  peculiar  in  that 
the  males  of  most  of  them  and  the  females  of  a  few  stridulate 
while  on  the  wing,  producing  a  rather  harsh,  crackling  or  rattling 
note  by  rubbing  the  under  surface  of  the  tegmina  against  certain 
veins  on  the  upper  surface  of  the  inner  wings.  The  sound  seems 
to  be  under  control  of  the  insect,  for  they  often  make  it  when  sud- 
denly alarmed,  or  cease  making  it  if  too  greatly  frightened.  Some 
of  them  produce  a  uniform  rattling  note  during  the  entire  period 
of  flight,  which  is  generally  in  a  straight  course.  Others  make  the 
call  only  during  certain  intervals  of  flight.  These  change  the  di- 
rection of  flight  at  will,  and  at  every  turn  emit  two  or  three  short, 
rattling  sounds.  A  number  of  species  also  sound  a  different  call 
when  at  rest,  in  the  same  manner  as  do  the  Tryxalinae,  by  rubbing 
the  hind  femora  against  the  intercalary  vein  of  the  tegmina,  which 
is  toothed  or  roughened  to  aid  as  a  sounding  organ. 

In  general  the  Oedipodina',  especially  those  with  colored  wings, 
are  very  shy,  alert,  and  difficult  to  capture.  Owing  to  their  wari- 
ness they  can  usually  be  taken  only  by  first  flushing  them  and 
then  marking  down  the  exact  spot  on  which  they  alight.  Then 
by  approaching  carefully  one  can  either  throw  the  net  suddenly 
flat  down  over  them,  or,  holding  it  in  readiness,  can  swoop  them 
quickly  as  thej'  arise.  Those  with  unicolored  or  faintly  clouded 
inner  wings,  as  the  species  of  Cainniila.  Chortophaga,  etc.,  are  less 
wary,  usually  more  abundant  in  individuals  and  frequent  more 
0[>en  places,  so  that  they  are  less  difficult  to  capture.  In  the 
latitude  of  Indiana  three  or  four  species  of  Oedipodinse  pass  the 
winter  as  nymphs  or  half-grown  young.  These  nymphs  reach  ma- 
turity about  mid-April  and  are  the  first  Acridians  of  large  size 
to  be  seen  in  the  spring.  The  majority  of  our  species,  however, 
pass  the  winter,  as  do  most  other  locusts,  in  the  egg  stage. 

Aside  from  the  general  works  on  Orthoptera  the  literature 
which  will  be  of  especial  interest  to  the  student  of  the  Oedipodinae 
of  the  eastern  States  is  as  follows :  Scudder,  1875a,  1875c,  1876, 
1890,  1892, 1900c ;  Saussure,  1884,  1888 ;  Morse,  1894b,  1895a,  1897 ; 
McNeill.  1900,  1901 ;  Blatchley,  1903 ;  R.  &  H.,  1916. 

The  subfamily  is  represented  in  our  territory  by  12  genera, 
25  species  and  three  races  or  varieties.  All  the  genera  are  in- 
digenous, and  their  species  are  confined  to  North  and  Central 
America.  For  convenience  of  treatment  the  genera  are  grouped 
into  two  tribes  as  follows : 
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KEY   TO   TRIBES    OF   EASTERN   GENERA   OF   CEDIPODINiE. 

Median  carina  of  pronotum  either  entire  or  cut  by  only  one  trans- 
verse sulcus."  (Fig.  90,  a,  c.)  Tribe  I.     Hippisci,  p.  246. 

Median  carina  of  pronotum  cut  by  two  sulci,  the  front  notch  often 
much  less  distinct  than  the  hind  one   (Fig.  106,  c.) 

Tribe  II.     Trimerotropi.  p.  286. 


Fig.  90.  Side  and  dorsal  views  of  the  pronotum  of  Arphia  and  Sphar- 
agemon.  a,  of  Arphia  sulphurea;  b,  of  A.  xanthoptera;  c  and  d,  of  Sphar- 
agemon  bolli;  e  and  /,  of  S'.  wyotningianiiin;  g  and  h,  of  S.  saxatile.  (After 
Morse  and  Walden.) 

Tribe   I.     HIPPISCI. 

This  tribe  comprises  our  largest,  most  widely  distributed  and 
best  known  Oedipods,  and  some  of  them  are  among  the  largest  of 
our  eastern  locusts.  Our  eight  genera  representing  the  tribe  may 
be  separated  by  the  following  table  in  which  I  have  made  use  of 
many  characters  not  of  generic  importance,  in  order  that  the  be- 
ginner may  the  more  readily  determine  the  specimens  in  hand. 


key    to    EASTERN    GENERA    OF    TRIBE    HIPPISCI." 

a.  Median  carina  of  pronotum  raised  in  a  distinct  crest  which  is  usually 
entire,  rarely  very  feebly  cut  by  the  principal  sulcus  (Fig.  90,  a. 
b) ;  tegmina  subcoriaceous  or  leathery  in  texture,  densely  and  ir- 
regularly reticulate;  inner  wings  brightly  colored,  red  or  yellow  at 
base.  I.  Arphia,  p.  248. 

Mt.     Median  carina  of  pronotum  less  prominent,  always  distinctly  cut  by 
one  sulcus   (Fig.  90,  c,  e) ;   tegmina  with  apical  half  membranous 
and  regularly  reticulate. 
&.     Basal  portion  of  inner  wings  pellucid  or  transparent,  sometimes 


*iVery  rarely  a  specimen  of  Scirtetica,  one  of  the  genera  of  Hippisci,  has  the  median 
carina  of  prozona  feebly  cut  by  the  front  transverse  sulcus,  thus  causing  an  evident  second 
notch.  More  rarely  the  front  notch  in  Psinidia,  a  genus  of  Trimerotropi,  is  subobsolete 
or  very   faint. 


"I  have  not  followed  R.  &  H.  in  separating  Pardalophora  Saussure  from  Hippiscus  as 
the  principal  distinguishing  character  he  gives  (1884,  83;  for  the  latter,  viz.,  the  dividing 
of  the  disk  of  the  vertex  by  transverse  and  long^itudinal  carinae  into  four  areolae,  is  an  in- 
dividual and  not  even  a  specific,  let  alone  a  generic  character.  In  at  least  half  of  the 
specimens  of  both  H.  phocnicopterus  and  H.  haldemanni  at  hand  these  carinae  are  as  plainly 
visible  as  in  H.  rugosus,  while  in  the  others  they  are  wholly  wanting. 
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faintly  yellow,  not  distinctly  bounded  by  a  blackish  border  but 
with  the  outer  half  tinged  with  fuscous, 
c.     Pronotum  with  its  disk  tectiform,  the  sides  sloping  downward, 
its  dorsal  front  margin  acute-angulate;  hind  femora,  without 
dark  cross  bars  on  lower  outer  face.  II.  Chobtophaga,  p.  254. 
cc.     Pronotum  with  its  disk  flat  or  nearly  so,  its  dorsal  front  mar- 
gin   obtuse-angulate   or   truncate;    hind   femora    with    dusky 
cross-bars  on  their  outer  face, 
d.     Disk  of  pronotum  rugose,  its  median  carina  distinct,  higher . 
on  prozona  than  on  metazona,  distinctly'  cut  bj^  the  prin- 
cipal sulcus;  frontal  costa  of  male  strongly  sulcate  through- 
out their  full  length.  III.     Excoptolophus,  p.  258. 
dd.     Disk  of  pronotum  not  rugose,  its  median  carina  low,  of  equal 
height   throughout,   faintly   cut    by   the   principal   sulcus: 
frontal  costa  of  male  sulcate  only  below  the  ocellus. 

IV.     Camxula.  p.  260. 
6b.     Basal  portion  of  inner  wings  red,  orange,  black  or  yellow  in  color, 
when  not  black,  distinctly  bounded  outwardly  with  a  blackish 
border  (Fig.  106,  a.) 
e.     Body,  especially  that  of  female,  robust;  pronotum  with  its  disk 
rugose   or  with  numerous  tubercles,  the   lateral   lobes   with 
principal  sulcus  faint  or  obsolete;  base  of  inner  wings  red  or 
yellow;    sides  of   tegmina   usually   with   a   number   of   large 
rounded  or  subquadrate  dark  spots.  V.     Hippiscus.  p.  262. 

ee.     Body  more  slender,  often  compressed;   pronotum  with  disk  al- 
most smooth,  the  lateral  lobes  with  principal  sulcus  distinctly 
developed;  base  of  inner  wings  black  or  pale  yellow;  tegmina 
with  numerous  small  dark  spots  which  are  sometimes  united 
into  cross  bars. 
f.     Inner  wings  black  with  a  yellow  border;   intercalary  vein  of 
tegmina  very  distinct,  arcuate,   remote   from   the   median 
vein.  VI.     Dissosteira.  p.   271. 

ff.     Inner  wings  yellow,  apically  hyaline,  and  with  a  black  or  fus- 
cous curved  median  band;  intercalary  vein  of  tegmina  less 
distinct,  hardly  arcuate,  nearer  the  median  than  the  ulnar 
vein. 
g.     Median  carina  of  pronotum  crested,  deeply  notched  by  the 
principal  sulcus,  arched  on  the  metazona  as  viewed  in 
profile   (Fig.  96,  c) ;   tegmina  rather  broad,  the  intercal- 
ary vein  sinuous.  VII.     Spharagemox,  p.  275. 
gg.    Median  carina  low,  nearly  straight  throughout,  but  feebly 
notched    (Fig.   96,  d) ;    tegmina  very  narrow,  the  inter- 
calary vein  straight,  subobsolete. 

VIII.      SCIBTETICA,   p.  283. 

I.     Arphia  Stai,  1873,  113,  119. 

Rather  large,  robust  species,  having  the  body  more  or  less  com- 
pressed ;  vertex  horizontal,  either  subpentagonal  or  triangular,  its 
disk  with  a  distinct,  usually  deep  concavity,  this  often  divided  by 
a  transverse  curved  impression  slightly  behind  the  middle ;  median 
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carina  usually  present,  sometimes  obsolete  in  front  of  the  impres- 
sion ;  foveolse  present,  rather  large,  shallow,  rhomboidal  or  trian- 
gular; antennae  about  as  long  as  head  and  pronotum  together; 
pronotum  with  its  front  margin  usually  bluntly  angulate  and  pro- 
duced forward  upon  the  posterior  third  of  occiput,  median  carina 
compressed,  higher  than  usual,  not  or  very  feebly  cut  by  the  prin- 
cipal transverse  sulcus;  lateral  carinae  rounded,  distinct  only  on 
metazona;  lateral  lobes  deeper  than  long,  their  front  margin 
slightly  sinuate,  hind  one  more  or  less  oblique,  lower  one  with 
front  half  obliquely  ascending,  its  posterior  angle  rather  broadly 
rounded;  tegmina  somewhat  leathery  in  texture,  densely  and 
irregularly  reticulate,  the  apical  third  only  with  distinct  cells  or 
spaces  between  the  venules ;  intercalary  vein  closer  to  median  than 
to  ulnar  vein ;  wings  brightly  colored,  j^ellow  or  red  at  base ;  hind 
femora  stout,  their  basal  halves  depressed  and  dilated;  valves  of 
ovipositor  moderately  exserted,  the  upper  ones  with  their  apical 
halves  slightly  inturned  and  narrowly  spoon-shaped. 

Kirby  (1910,  194)  accredits  34  species  to  the  genus,  24  of  them 
being  from  the  United  States,  the  others  from  Mexico  and  Cen- 
tral America.  A  number  of  his  names  are  synonyms,  it  being 
doubtful  if  over  a  dozen  valid  species  occur  in  the  United  States. 
Of  these  only  four  are  known  from  our  territory. 

KEY    TO    EASTERN    SPECIES    OF    ABPHIA. 

a.     Frontal  costa  with  sides  subparallel,  scarcely  narrowed  above  the  an- 
tennae, feebly  or  not  at  all  sulcate. 
6.     Median  carina  of  pronotum  cristate,  not  cut  by  the  principal  sul- 
cus, viewed  in  profile  distinctly  arched;   front  margin  of  disk 
of    pronotum    obtusely-angled,    hind    one    acute-angled     (Fig. 

90,    &.)  lOG.       XAXTHOPTEBA. 

5b.     Median  carina  of  pronotum  but  little  elevated,  almost  straight, 
cut  near  the  middle  but  not  notched;  front  margin  of  disk  ob- 
tusely or  scarcely  at  all  angulate. 
c.     Metazona   thickly   granulated,    its    hind    margin   acute-angled; 
concavity  of  vertex  with  median  carina  faint  or  wanting; 
frontal  costa  without  trace  of  median  carina  on  upper  third; 
basal  portion  of  wings  yellow.  107.     gbanulata. 

cc.  Metazona  with  only  a  few  small  scattered  granules,  its  hind 
margin  obtuse-angled;  concavity  of  vertex  very  deep,  its  me- 
dian carina  distinct,  interrupted  by  the  cross  impression; 
frontal  costa  with  a  more  or  less  distinct  median  carina  on 
upper  third;  base  of  wings  deep  red,  rarely  yellow. 

108.      PSEUDONIETANA. 

aa.  Frontal  costa  with  sides  converging  above  the  antennae,  almost  meet- 
ing at  point  of,  union  with  the  vertex,  distinctly  sulcate  below  the 
ocellus;  median  carina  of  pronotum  low,  nearly  straight,  entire 
(Fig.  90,  o) ;  foveolae  broader  than  long.  109.     sulphubea. 
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106.     Arphia  xanthopteka   (Burmeister),  1838,  II,  643.     Autumn  Yellow- 
winged  Locust. 

Robust,  moderately  compressed,  the  males  but  little  the  smaller. 
Color  varying  from  very  dark  to  pale  reddish-brown,  head  and  pronotum 
usually  lighter  than  tegmina,  the  latter  in  female  often  sprinkled  with 
numerous  darker  brown  spots;  inner  wings  with  basal  two-thirds  either 
deep  yellow  or  orange-red,  the  outer  third  with  a  curved  fuscous  bar  from 
which  a  dark  ray  near  costal  margin  extends  backwards  one-third  the  dis- 
tance to  base  of  wing;  hind  femora  dull  grayish-brown,  the  upper  outer 
face  with  two  or  three  oblique  blackish  bars,  knees  fuscous,  preceded  by  a 
pale  ring;  hind  tibiae  dusky  with  a  pale  ring  near  base;  ventral  surface 
dark  brown  to  almost  black.  Differs  from  sulphurea,  with  which  it  is 
commonly  associated  in  the  eastern  states,  by  its  larger  size  and  by  having 
the  concavity  of  disk  of  vertex  wider,  subtruncate  in  front,  its  sides  not 
meeting  but  continuous  with  those  of  frontal  costa,  the  latter  with  sides 
not  converging  to  apex;  foveolse  smaller,  subtriangular;  median  carina  of 
pronotum  higher,  more  distinctly  arched  and  hind  margin  of  pronotum 
more  acute.     Length  of  body,  $,  21 — 27,  9,  28 — 34;  of  antennae,  $,  10 — 11, 

9,  9—11.5;  of  tegmina,   $,  23—28,   9,  25—30;  of  hind  femora,   $,  15—18, 

9,  17—19  mm.  (Fig.  91  and  title  page.) 

This  is  a  common  locust  throughout  Indiana,  beginning  to 
reach  maturity  in  the  central  part  of  the  State,  from  eggs  hatched 
in  the  spring,  about  July  20,  and  existing  until  November  1,  or 
later.  It  frequents  the  stubble  of  wheat,  clover  and  timothy  fields, 
the  banks  along  railways  and  the  borders  of  high,  dry,  open  wood- 
lands and  roadsides.  One-third  or  more  of  the  males  have  the 
inner  wings  a  deep  orange  yellow,  but  not  more  than  one-sixth  of 

the  females  have  them  so  colored. 
The  orange-winged  males  are  usual- 
ly darker  in  color,  sometimes  almost 
black,  and  the  clacking  sound 
made  in  stridulation  is  seemingly 
louder  and  more  prolonged  than  in 
the  yellow-winged  forms.  This 
sound  is  made  as  the  insect  rises 
from  the  ground,  and  at  times  at 
the  points  of  turning  in  its  zigzag 
flight.  It  is  a  stronger  and  more 
active  flier  than  sulphurea  and  its  note  is  louder  and  readily  dis- 
tinguished from  that  of  the  latter. 

In  Florida  A.  xanthoptera  has  been  taken  from  numerous  sta- 
tions in  the  northern  third  of  the  State,  where  it  occurs  in  pine 
woods  undergrowth,  but  it  is  not  known  south  of  Orange  City 
Junction,  The  range  of  xantJwpfera  extends  from  southern  New 
England,  where  it  is  common,  west  to  Minnesota  and  western  Ne- 


Male,   natural   size. 
Beutenmuller.) 


(Aftet 


250  FAMILY   VI. ACRIDID^. THE    LOCUSTS. 

braska,  and  south  and  southwest  to  central  Florida,  Oklahoma 
and  northern  Texas.  It  is  not  recorded  from  Canada,  nor  from 
Michigan,  but  it  doubtless  occurs  in  the  latter  State. 

In  Illinois  Hart  reports  the  proportion  of  orange-winged  in- 
dividuals to  be  much  greater  than  that  noted  above  for  Indiana 
specimens,  but  states  (1907,  258)  that  in  a  sand  region  in  south- 
ern Wisconsin,  where  hundreds  were  seen  every  day,  but  a  single 
orange-winged  specimen  was  observed  during  five  weeks'  collect- 
ing. He  therefore  concludes  that  the  yellow-winged  form  is  that 
of  the  more  arid  environment.  On  the  contrary,  in  New  England, 
only  the  yellow-winged  form  is  known,  and  Fox  (1914,  496)  states 
that  he  has  never  seen  in  the  field  a  red  or  orange-winged  speci- 
men in  Pennsylvania  or  New  Jersey,  and  adds:  "The  usual  ex- 
planation that  the  red-winged  phase  is  due  to  greater  humidity  is 
difficult  to  harmonize  with  the  almost  exclusive  prevalence  of  the 
yellow-winged  type  in  our  region,  which  is  much  more  humid  than 
the  States  west  of  the  Appalachians."  Of  its  habits  in  Virginia 
he  says  (1917)  :  "In  a  general  way  xanthoptera  shows  greater 
latitude  in  its  choice  of  habitats  than  sulphurea.  Both  are  dry- 
land forms  and  flourish  only  in  untilled  areas,  but  xanthoptera 
does  not  show  any  marked  preferences  for  woodland  associations ; 
occurring  as  frequently  in  campestral  stations  as  in  sylvan.  In 
open  country  it  usually  occurs  in  old  waste  fields  and  pastures 
over-run  with  coarse  grasses  and  weeds,  and  the  grassy  tangles 
bordering  cultivated  fields ;  in  woodland  surroundings  it  frequents 
the  low,  briery  scrub  and  coarse  herbage  of  clearings  and  borders." 

The  Oedipoda  carinata  Scudder  (1869,  306)  I  regard  as  only  a 
form  of  A.  xanthoptera,  with  a  slightly  higher  and  more  arcuate 
crest  of  pronotum,  more  finely  granulate  prozona  and  more  slen- 
der hind  femora.  It  has  been  recorded  from  Illinois  by  Thomas 
(1880)  and  McNeill  (1891)  and  from  Minnesota  by  Somes.  Speci- 
mens from  Kansas  distributed  as  carinata  by  Snow  are  undoubt- 
edly the  same  as  Indiana  xanthoptera. 
107.     Arphia    gkanulata    Saussure,    1884,    67.     Southern    Yellow-winged 

Locust. 

Size  and  form  of  A.  sulphurea.  Color  of  that  species,  the  tegmina  of 
nales,  as  there  but  less  often,  with  a  dull  clay-yellow  stripe  along  part  or 
all  of  the  overlapping  dorsal  field,  and  those  of  females  often,  of  malea 
rarely,  thickly  sprinkled  with  paler  spots;  wings  with  dark  ray  near  cos- 
lal  margin  extending  two-thirds  to  base  as  in  sulphurea:  hind  tibiae  usu- 
ally pale  with  a  fuscous  ring  at  basal  third  and  another  near  apex.  Ver- 
tex and  frontal  costa  much  as  in  xanthoptera,  the  concavity  of  the  former 
deeper;  foveolse  suboval  or  subtriangular.  Median  carina  of  pronotum 
low,  faintly  cut  but  not  notched  at  middle,  the  entire  disk  and  often  the 
lateral  lobes  and  occiput  thickly  covered  with  small  tubercles  or  granules. 
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Length  of  body,   $,  19—21,    9,  27—30;   of  tegmina,   $,  20—22,    $,  25—27; 
of  hind  femora,  $  ,  12 — 13,  $ ,  15 — 16  mm. 

Tliis  modest  brown  vellow-winged  locust  has  been  taken  by  the 
writer  in  Florida  at  all  points  where  collections  have  been  made. 
At  Ormond  it  was  found  mating  on  March  11,  and  at  Dunedin 
both  adults  and  nymphs  occur  in  small  numbers  throughout  the 
winter.  It  is  found  principally  in  old  fields,  open  pine  woods  and 
along  roadsides  and  railways.  Its  flight  is  usually  short,  and 
stridulation  while  on  the  wing  much  more  feeble  than  that  of 
xanthoptera  or  even  sulphurca.  It  has  been  recorded  by  other 
collectors  from  numerous  stations  in  Florida  as  far  south  as  Key 
West,  and  is  the  prevailing  form  of  Arphia  throughout  the  State, 
its  congeners,  xanthoptera  and  sulphurca,  being  confined  to  the 
northern  third.  Outside  of  Florida,  grauulata  is  said  by  R.  &  H. 
(1916, 176)  to  be  ''known  from  Wilmington,  N.  Car.,  and  Waynes- 
ville,  Ga.,  westward  as  far  as  Thomasville,  Ga.,"  while  Davis  has 
received  it  from  Ciesar,  Miss.  Scudder  (1900)  accredits  it  by  mis- 
take to  Nebraska,  probably  on  a  doubtful  determination  by  Bru- 
ner  (1897,  130). 

108.     Arphia    pseudoxietaxa     (Thomas),    1870,    82.     Northwestern    Red- 
winged  Locust. 

Size  and  form  of  sulphurea  but  somewhat  more  slender.  Color  ex- 
tremely variable,  usually  darker  than  sulphurea,  the  male  sometimes 
nearly  black,  often  with  a  dorsal  sutural  clay-yellow  stripe  on  tegmina. 
both  sexes,  but  especially  the  females,  often  grayish-brown  with  numerous 
fuscous  spots  and  blotches,  giving  them  a  decidedly  mottled  appearance. 
Prozona  sometimes  with  a  pale  cross-bar,  appearing  like  a  collar;  basa) 
portion  of  wings  bright  orange-red,  very  rarely  deep  yellow;  hind  femora 
and  tibiae  as  in  sulphurea.  Vertex  with  concavity  elongate-oval,  wider  in 
female;  apex  truncate,  closed  in  front,  sides  continuous  with  those  of 
frontal  costa;  foveolse  large,  shallow,  rhomboidal.  Frontal  costa  with 
sides  of  upper  third  feebly  converging,  its  median  carina  usually  forking 
just  above  the  ocellus.  Pronotum  with  front  margin  subtruncate  or  ob- 
tusely rounded,  median  carina  low,  slightly  higher  on  prozona,  cut  but 
only  faintly  notched  in  front  of  middle;  metazona  nearly  flat,  often  with 
a  large  shallow  basal  impression  each  side.  Length  of  body,  $ ,  22 — 24, 
9,  28—33;  of  tegmina,  $,  22—24,  $,  25—27;  of  hind  femora,  $,  13—14. 
9  ,  15 — 16  mm. 

South  Haven  and  South  Frankfort,  Mich. ;  Sidney  and  Valen- 
tine. Neb. ;  Golden,  Colo. ;  Pine  Bluff,  AYyo. ;  Brandon,  Man.,  and 
Victoria,  B.  C.  Scudder  gives  its  range  as  "U.  S.  and  Canada 
west  of  Mississippi  River,"  but  it  is  known  from  Nipigon  and 
Sudbury,  Ontario,  and  has  been  taken  at  a  half  dozen  or  more 
points  in  Michigan,  being  the  only  Arphia  recorded  from  that 
State.    It  is  also  said  by  Thomas  (1880, 109)  to  occur  occasionally 
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in  extreme  northwestern  Illinois.  Under  the  name  of  A.  tenebrosa 
Scudd.,  a  synonym,  it  has  been  recorded  by  Saussure  (1888,  165) 
from  as  far  west  as  Vancouver  and  California,  and  southwest 
from  Kansas  and  New  Mexico.  His  California  record  may  have 
been  a  mistake,  as  specimens  at  hand  from  both  California  and 
Arizona  received  under  the  name  A.  tenehrosa  are  undoubtedly 
distinct.  In  Colorado,  Montana  and  Utah  it  appears  to  be  com- 
mon, Gillette  (1904)  stating  that  in  Colorado  it  occurs  to  the  New 
Mexico  line. 

Of  the  habits  and  stridulations  of  pseudonietana  in  Minnesota 
Somes  (1914,  36)  has  written:  "For  the  most  part  it  is  found  in 
open  places  on  dry  soil,  being  often  very  abundant  on  gravel  hills. 
It  has  a  flight  which  is  strong,  but  not  so  vigorous  as  that  of 
carinata  or  acantJioptera,  and  its  aerial  stridulation  is  less  notice- 
able than  in  these.  It  is  a  very  beautiful  insect  and  in  flight  ap- 
pears almost  like  some  brilliant  butterfly.  On  a  clear,  hot  day  in 
June  we  once  noted  two  males  of  this  species  standing  facing  one 
another  about  two  inches  apart.  First  one  would  raise  the  hind 
femora  and  rub  them  briskly  against  the  sides  of  the  tegmina  a 
number  of  times,  producing  a  dull,  rasping  sound  which  to  our 
ears  was  certainly  poor  music;  then  he  would  drop  to  a  position 
of  attention  and  his  vis-a-vis  would  go  through  the  same  perform- 
ance. This  was  continued  for  some  time  and  we  at  length  left  the 
two  isolated  'fiddlers'  on  their  hillside.  Was  this  in  some  way 
a  competition  or  merely  for  the  pleasure  of  the  music  ?" 

Of  its  stridulation  as  observed  at  Sand  Point,  Mich.,  Shull 
(1911)  says:  ''The  flight  of  this  species  is  often  accompanied  by 
a  rapid  clacking  of  the  wings.  When  this  occurs  the  flight  is  ir- 
regular and  butterfly-like.  Without  clacking  flight  is  direct  and 
well  controlled.  A  flight  of  13  yards  without  sound  occupied  3.2 
seconds,  while  one  of  12  yards  with  stridulation  required  4.8  sec- 
onds.   All  the  individuals  observed  alighted  on  sand." 

As  already  mentioned,  the  Oedipoda  tenebrosa  Scudder  (1872, 
251)  is  a  synonym,  as  are  also  Arphia  sanguinaria  Stftl  (1873,119), 
Tomonotus  tenebrosus  Thos.  (1873,  107)  and  T.  nietanns  Thos. 
(1880,108). 

109.  Abphia  sulphubea  (Fabricius),  1781,  369.  Sulphur-winged  Locust 
Smaller  than  A.  xanthoptera,  the  male  especially  more  slender.  Color 
varying  from  dark  brown,  almost  blackish  in  some  males,  to  pale  brown; 
tegmina  of  males  often  with  a  pale  yellowish  band  along  the  dorsal  or 
hind  margin;  those  of  the  lighter  colored  females  often  thickly  sprinkled 
with  small  fuscous  spots;  wings  with  basal  two-thirds  bright  sulphur-yel 
low;   outer  third  with  a  dusky  curved  band,  from  which  a  distinct  dark 
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ray  runs  nearly  to  base  of  wing,  near  the  front  or  costal  margin;  hind  fe- 
mora with  outer  face  either  uniform  dark  brown  with  a  pale  ring  near 
knee,  or  with  alternating  bands  of  black  and  white,  which  are  more  plainly 
visible  on  inner  face;  hind  tibiae  dusky  black  or  blue-black,  with  a  pale 
ring  near  base;  abdomen  reddish-brown  or  yellowish.  Vertex  with  front 
half  of  the  deep  concavity  strongly  ascending,  median  carina  distinct  but 
low,  sides  forming  an  acute  angle  at  apex.  Pronotum  with  front  margin 
rounded  or  obtuse-angled,  median  carina  entire,  feebly  arched,  basal  mar- 
gin right-angled,  disk  more  or  less  rugose  (Fig.  90,  a.)  Length  of  body, 
S,  17 — 22,  $,  26—30;  of  antennae,  $  and  $,  6 — 7.5;  of  tegmina,  $,  18.5- 
—23,  $,  21—26;  of  hind  femora,  $,  11—14.5,  $,  14—17  mm.   (Fig.  92.) 

The  sulphur-winged  locust  is  a  common  insect  throughout  In- 
diana, making  its  home  in  dry  upland  pastures  and  meadows, 
along  roadsides  and  on  gravell}'  and  rocky  slopes.  It  passes  the 
winter  in  the  nymph  stage,  sheltered  beneath  logs,  chunks  and  rub- 
bish, and  begins  to  reach  maturity  in  central  Indiana  about  May 
1st,  being  preceded  only  by  Chortophaga  viridifasciata.  It  is  most 
abundant  in  June,  and  about  July  15th  begins  to  be  replaced  by 
its  congener,  A.  xanthoptcra.  However,  examples  have  been 
taken  in  Marion  County  as  late  as  September  10th.  The  male, 
when  disturbed,  moves  in  short,  jerky  flights,  sounding  its  cym- 
bals while  in  the  air  at  every  turn.  The  sound  is  a  sharp,  crack- 
ling note,  and  is  seemingly  under  the  control  of  the  insect.  Many 
of  the  young  and  a  few  of  the  adults  which  appear  in  spring,  or 

those  which  live  on  high, 
rocky  woodland  slopes  where 
lichens  are  abundant,  often 
have  the  pronotum  and  hind 
femora  prettily  marked  or 
spotted  with  grayish  and 
greenish  in  imitation  of 
those  lowly  plants. 

The  range  of  A.  sulplinrea 
extends  from  Xew  England 
and  Ontario  west  to  Minneso- 
ta and  eastern  Nebraska,  and 
south  and  southwest  to  north- 
Fig.  9-'.  Male.  X  2.  (After  Somes.)  gm  Florida,  Oklahoma  and 
Texas.  The  only  definite  record  from  Florida  is  from  Leon  Co., 
near  the  northern  border,  where  Hebard  found  it  in  small  num- 
bers in  pine  woods,  containing  many  scrubs  oaks,  the  young  being 
plentiful  throughout  the  winter  months  among  dead  leaves  under 
the  oak  and  hickory  trees. 

In  Ontario  sulphurea  has  been  definitelv  recorded  onlv  from 


254  FAMILY   VI, ACRIDID.T:. THE    LOCUSTS, 

Toronto  and  Sarnia,  though  Caulfield  (1888)  states  that  it  "ocenrs 
j^onerally"  throughout  that  province,  Scudder  (1000)  gives  its 
range  as  "U.  H,  and  ('anada  east  of  Rocky  ^Its,,"  but  it  has  not 
been  recorded  from  Canada  west  of  Ontario,  it  being  apparently 
rejdaced  in  the  western  provinces  by  A.  pseudoniefana  (Thos.) 
and  A.  frigida  Scudd.  In  this  country  the  main  distribution,  like 
that  of  JcantJioptera,  appears  to  be  east  of  the  Mississippi,  as  wher- 
ever found  west  of  that  stream  it  appears  to  be  scarce,  it  having 
been  so  recorded  in  the  Iowa,  Minnesota  and  Nebraska  lists. 

Throughout  its  range  the  sulphur-winged  locust  ai)iiears  to 
winter  in  the  nymph  stage  and  to  become  mature  and  largely 
disa])pear  before  xatithoptera,  hatched  from  the  eggs  in  spring, 
becomes  abundant.  It  is  said  by  Morse  (1897,  51)  to  occur 
throughout  New  England,  ''being  found  nearly  everywhere  in  dry 
j»astures  in  spring  and  early  summer,  its  rattling  stridulation  be- 
ing one  of  the  constant  features  of  a  ramble  in  such  places  at  that 
season.  Its  flight,  particularly  that  of  the  male,  is  less  extended 
than  that  of  xanthoptera ,  being  often  limited  to  a  few  feet,  but 
sometimes  continued  for  three  or  four  rods.  Its  course  is  often 
circling  with  an  abrupt  curve  and  a  sudden  drop  into  the  grass 
and  bushes  at  the  end." 

II.  CiioRTOPHAGA  Saussure,  1884,  43,  72.  (Gr,,  "herb"  -f  "to  eat,") 

Medium  sized  locusts,  having  the  body  rather  slim,  compressed, 
punctate  or  finely  wrinkled  ;  vertex  horizontal,  triangular,  its  apex 
truncate,  sides  not  prominent,  median  carina  wanting;  foveola' 
very  shallow,  elongate,  triangular;  frontal  costa  prominent,  rather 
narrow,  punctate,  sulcate  below  the  ocellus,  the  margins  of  upper 
fourth  slightly  converging  to  meet  those  of  vertex;  antennae  no 
longer  than  head  and  pronotum  together,  the  joints  short,  some- 
what flattened;  pronotum  with  disk  roof-shajied,  its  front  margin 
bluntly  angulate,  projected  slightly  forward  on  the  occij)ut.  hind 
margin  acute-angled;  median  carina  not  jn'ominent,  straight  and 
but  faintly  notched  slightly  before  the  middle  by  the  principal 
sulcus;  lateral  carina;  visible  only  on  the  metazona,  rounded  and 
indistinct,  female,  plainly  visible,  male;  lateral  lobes  of  pronotum 
ji.-^  in  Arphia,  the  lower  ])Osterior  angle  less  rounded ;  tegmina  nar- 
row, surpassing  the  abdomen,  apical  half  membranous,  the  inter- 
calary vein  running  midway  between  median  and  ulnar  veins; 
wings  j)ellucid,  outwardly  tinged  with  fuscous,  basally  faintly  so 
with  yellowish,  the  veins  but  slightly  swollen;  hind  femora  of  me- 
dium size,  surpassing  the  abdomen,  male,  slightly  shorter,  female; 
ovipositor  as  in  Arphia. 
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Harris  (1841,  146)  founded  the  genus  Tragocephala  to  include 
the  then  known  species  of  this  genus,  but  that  name  was  found 
to  be  preoccupied  by  Dupont  in  Coleoi)tera.  In  the  dimorphic  col- 
oration, form  of  head  and  habitats  of  its  species,  Chortophaga 
forms  a  sort  of  connecting  link  between  the  Oedipodinae  and  the 
Trvxalinae,  it  being  formerly  classed  with  the  latter.  It  is  the 
only  genus  of  Oedipodime  whose  members  are  notably  dichro- 
matic. Kirb}'  (1910,  198)  accredits  four  nominal  species  to  the 
genus,  two  from  the  United  States,  one  from  Cuba  and  one  from 
Costa  Rica.  A  fifth  has  been  since  described.  Two  of  these  forms 
inhabit  our  territory,  one  of  them  being  herein  regarded  as  only 
a  variety  of  the  other, 

KEY   TO    EASTERN    FORMS   OF    CHORTOPHAGA. 

a.     Disk  of  vertex  distinctly  longer  than  broad,  male,  its  greatest  width 

subequal  to  its  length,  female;   hind  femora  not  barred  on  upper 

outer  face.  110.     viridifasciata. 

aa.     Disk  of  vertex  almost  as  broad  as  long,  male,  slightly  broader  than 

long,  female;  upper  outer  face  of  hind  femora  usually  blotched  with 

fUSCOUS.  110a.      AUSTRALIOR. 

110.     Chortophaga  viRmiFASCiATA   (DeGeer),  1773,  498.     Northern  Green- 
striped  Locust. 

Color  dimorphic,  either  largely  green  with  a  small  amount  of  brown 

upon  the  tegmina  {vi- 
ridifasciata) or  wholly 
brown  (infuscata  Har- 
ris, 1841,  147).  Speci- 
mens are  common,  how- 
ever, which  can  be  re- 
Fig.  93-     Xymph  and  adult  female.     (After  Riley.)  ferred     tO    either     form 

the  color  being  a  mixture.  The  more  pronounced  green  examples,  with 
head,  pronotum,  outer  face  of  hind  femora  and  basal  two-thirds  of  median 
field  of  tegmina  grass-green,  upper  dorsal  field,  and  apical  third  of  teg- 
mina, as  well  as  a  narrow  stripe  along  their  lower  or  costal  margin,  ash- 
brown,  abdomen  reddish-brown;  head,  pronotum  and  hind  femora  rarely 
reddish-purple  instead  of  green.  Brown  form  with  apical  halves  of 
tegmina  darker,  their  sides  often  containing  a  few  light  spots.  Hind  tibiae 
brown  or  pale  blue  with  a  white  ring  near  base.  Color  of  wings  and 
structural  characters  as  given  under  generic  heading.  Length  of  body,  $ , 
17—24,  5,  22—32;  of  antennae,  $,  7—8,  $,  6—7;  of  tegmina,  $,  17—21, 
$,  18—25;  of  hind  femora,  $,  11—13,  ?,  13—15  mm.   (Fig.  93.) 

In  Indiana  this  is  the  first  locust  to  reach  mattirity  in  spring 
from  hibernating  nymphs,  specimens  having  been  taken  in  Vigo 
County  as  early  as  April  15th.  It  is  a  common  species  through- 
out the  State,  making  its  home  in  blue-grass  pastures,  and  espe- 
cially in  the  grassy  tracts  along  rail  fences  between  upland  woods 
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and  cultivated  fields  and  meadows.  It  also  occurs  on  sunny  slop- 
ing hillsides  and  railway  embankments.  In  fact,  mature  individ- 
uals may  occur  anywhere  in  dry  grassy  places  from  mid-April  till 
November  1st.  In  such  localities  the  young,  in  company  with 
those  of  Atphia  sulphurea,  may  be  seen  on  all  sunny  winter  days 
when  the  mercurj'  is  above  the  freezing  point.  At  such  times  they 
often  climb  or  leap  upon  the  lower  rails  of  fences  or  sides  of 
stumps,  there  resting  in  and  apparently  enjoying  the  sunshine. 
The  species  is  said  to  be  double  brooded  in  some  localities,  but  in 
Indiana,  as  far  as  known,  it  is  single  brooded,  the  young  hatching 
in  August  and  September  and  undergoing  three  or  four  moults  be- 
fore winter. 

In  Minnesota  Somes  (1914,  40)  says  of  it:  "Excluding  the 
Tettigidw,  C.  viridifasciata  may  be  considered  our  Orthopteron 
^harbinger  of  spring,'  being  normally  the  first  locust  to  appear  as 
adult.  We  have  noted  it  in  some  numbers  near  Minneapolis  as 
early  as  April  1,  while  in  Iowa  we  have  taken  it  a  month  earlier. 
It  is  apparently  double-brooded,  as  we  have  found  the  young 
swarming  in  lowland  meadows  as  early  as  June  26  and  again  in 
September." 

Of  the  egg-laying  habits  of  viridifasciata  Hancock  (1911,  410) 
writes:  "At  Millers,  Ind.,  June  5,  I  found  a  female  laying  her 
eggs  in  damp  sand  at  the  border  of  a  pond.  When  I  approached 
she  had  her  abdomen  buried  quite  deeply.  After  15  minutes  she 
moved  away  from  the  place.  I  carefully  unearthed  the  burrow, 
finding  it  to  be  27  mm.  deep,  and  at  the  bottom,  the  eggs,  25  in 
number,  were  laid  in  a  compact  mass.  They  were  bound  together 
with  a  white  mucous,  and  there  was  quite  an  amount  of  this  sub- 
stance lying  above  the  eggs  in  the  burrow." 

This  green-striped  or  dusky  locust  is  one  of  the  most  widely 
distributed  of  North  American  Oedipods,  its  known  range  includ- 
ing the  New  England  states  and  southern  Ontario  and  extending 
west  to  Moose  Jaw,  Sask.,  Minnesota  and  northern  Colorado,  and 
south  and  southwest  to  Georgia,  Oklahoma  and  Texas.  Morse 
(1907,  34)  calls  it  "one  of  the  most  ubiquitous  locusts  of  the  east- 
ern half  of  the  continent,  inhabiting  a  great  variety  of  environ- 
ments, chiefly  campestral  and  on  soil  containing  a  moderate 
amount  of  moisture.  It  is  one  of  the  few  species  which  has  ap- 
parently extended  its  range  down  the  Mississippi  River  along  the 
levees,  being  common  on  the  higher  ground  near  the  river  and  on 
embankments  along  canals." 

In  Indiana,  as  elsewhere  throughout  its  range,  green  females 
and  brown  males  are  the  predominating  forms,  not  more  than  20 
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per  cent,  of  the  females  in  Indiana  being  brown,  and  a  much 
smaller  proportion  of  the  males  being  green.  The  male,  when  dis- 
turbed, usually  flies  but  a  few  rods,  moving  in  a  circling  or  zig- 
zag course,  and  producing  a  low  but  distinct  shuffling  or  rattling 
noise  during  the  whole  of  its  flight.  The  female  moves  noise- 
lessly and  more  directly  to  a  greater  distance,  her  flight  being 
often  abruptly  ended  by  a  headlong  dive  into  weeds  or  other  con- 
cealing vegetation. 

The  more  important  known  synonyms  of  C.  viridifasciata,  the 
names  of  which  have  many  times  been  used  in  American  litera- 
ture when  referring  to  that  species,  are  Crryllus  virginianus  Fabr. 
(1775,  291),  Locusta  infiiscata  Harris  (1841,  147),  Tomonotus 
zimmermanni  Sauss.  (1861,  320)  and  Locusta  radiata  Harris 
(1841,  148).  Besides  these  it  has  been  referred  to  casually  under 
three  or  four  other  scientific  names. 

llOa.     Chortophaga    viridifasciata    avstralior    Rehn    &    Hebard,    1911, 

589,  Southern  Green-striped  Locust. 

"Differs  from  C.  viridifasciata  in  the  less  strongly  keel-like  median 
carina  of  the  pronotum,  in  the  less  acute  angle  of  the  caudal  margin  of 
the  pronotum,  in  the  broader  fastigium  and  in  the  markedly  different  color 
pattern,  which  is  essentially  that  of  C.  cubensis."  "Green  phase. — Head, 
pronotum,  pleura,  caudal  femora,  a  longitudinal  bar  on  the  medio-proximal 
portion  of  tegmina,  a  median  and  a  costal  premedian  patch  on  the  same, 
apple-green;  remainder  of  tegmina  and  venter  brownish.  *  *  *  *  Dorsum 
of  caudal  femora  marked  with  3  patches  of  clove-brown,  the  median  the 
largest  and  triangular  in  shape;  ventral  faces  of  caudal  femora  black  with 
two  whitish  bands,  one  median,  the  other  preapical;  caudal  tibiae  glaucous, 
the  genicular  extremity  clove-brown  with  a  broad  yellowish-white  annulus. 
Wings  with  the  disk  yellow.  Brown  phase. — Similar  to  the  green  one, 
except  that  the  green  of  the  latter  is  replaced  with  clay-color,  ochraceous 
or  ochraceous-buff  much  marked  with  clove-brown  on  the  head,  pronotum 
and  pleura.  Length  of  body,  ^ ,  18,  $,  24.5;  of  tegmina,  ^,18,  $,  21.5;  of 
caudal  femora,   5 ,  12,  $,  13.8  mm."     {R.  &  H.) 

The  above  are  the  essential  parts  of  the  original  description  of 
this  southern  form.  A  careful  comparison  of  many  individuals  of 
virklifosciata  from  Indiana  and  australior  from  Florida,  shows 
that  only  one  structural  character  between  the  two  is  apparently 
fixed,  viz.,  that  pertaining  to  the  proportional  greater  width  of 
the  vertex  in  australior.  The  height  of  the  median  carina  and  the 
degree  of  angulation  of  hind  margin  of  metazona  show  individual 
variations,  which  are  as  marked  in  specimens  from  the  north  as 
from  the  south.  Scudder  (1875c,  482)  set  forth  in  parallel  col- 
umns the  differences  between  New  England,  Texas  and  Florida 
specimens  of  viridifasciata,  and  the  only  structural  difference  of 
any  note  which  he  gives  between  the  first  and  last  is  that  pertain- 
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ing  to  the  width  of  the  fastigium  of  vertex.  As  to  the  color,  viri- 
difasciata  is  notable  for  its  variation  in  that  character;  so  much 
so,  indeed,  that  it  has  more  synonyms  than  any  other  North  Amer- 
ican locust,  the  majority  of  these  being  based  on  color  alone.  Spec- 
imens at  hand  from  Dunedin,  Fla.,  are  wholly  without  trace  of 
fuscous  blotches  on  the  dorsal  face  of  hind  femora,  so  that  in  the 
key  this  difference,  thought  to  be  constant,  had  to  be  modified  by 
the  word  "usually."  I  therefore  regard  nustralior  as,  at  the  most, 
only  a  southern  geographic  race  or  variety  of  viridifasciata.  R.  & 
H.  (loc.  cit.)  have  stated  that  it  is  closer  to  cuhensis  Scudder 
than  to  viridifasciata,  and  as  it  cannot  be  any  closer  to  the  latter 
species  than  it  is  without  becoming  an  absolute  synonym  it  is 
very  probable  that  time  will  show  that  all  three  forms,  viridifas- 
ciata, cuhensis  and  australior,  named  in  the  order  of  their  descrip- 
tion, are  but  variations  of  one  widely  distributed  and  exceedingly 
variable  North  American  species  which  will  retain  DeGeer's  name. 
In  Florida  C.  v.  australior  has  been  taken  by  me  at  all  points 
where  collections  have  been  made,  and  it  is  recorded  from  many 
different  localities  by  other  collectors,  so  that  it  doubtless  occurs 
everywhere  throughout  the  State.  Like  the  northern  form  it  fre- 
quents old  fields,  gardens  and  waste  places  along  roadsides,  rail- 
ways and  the  borders  of  forests,  but  is  rarely  if  ever  found  far 
within  the  woodlands.  About  Dunedin  both  adults  and  nymphs 
occur  throughout  the  winter,  the  latter  being,  however,  in  various 
stages,  by  far  the  more  common.  As  in  the  north,  the  brown  males 
greatly  outnumber  the  green  ones,  but  the  brown  females  are  much 
more  numerous  proi)ortionally  than  in  the  northern  form.  A  num- 
ber of  individuals  have  been  taken  with  the  head,  pronotum  and 
hind  femora  of  a  handsome  and  striking  reddish-purple  hue,  but 
this  also  happens  occasionally  in  viridifasciata  as  noted  by  the 
writer  (1903,  259).  The  range  of  the  form  australior  is  given  by 
R.  &  H.  (1916,  179)  as  extending  "from  the  Dry  Tortugas,  Fla., 
northward  to  Savannah,  Ga.,  the  most  northwestern  localities  at 
which  it  has  been  found  being  Tifton,  Albany  and  Spring  Creek, 
Ga.,  and  Fort  Barrancas,  Fla."  It  has  several  times  been  record- 
ed from  Florida  under  the  names  Chortophaga  viridifasciata  and 
Encoptolophus  costatus. 

III.    Encoptolophus  Scudder,  1875c,  478.   (Gr.,  "cut"  +  "crest") 

Body  a  little  shorter  and  stouter  than  in  Chortophaga,  com- 
pressed as  there,  the  head  more  swollen ;  vertex  broadly  triangu- 
lar, the  apical  half  sloping  feebly  downward,  disk  with  a  deep  con- 
cavity, its  sides  low ;  median  carina  present  on  basal  half  of  con- 
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cavity;  foveola  distinct,  elongate,  triangular;  frontal  costa  nar- 
row, strongly  sulcate  throughout,  male,  only  above  ocellus,  female, 
the  sides  converging  on  upper  third  to  meet  those  of  vertex;  an- 
tennae equalling  head  and  pronotum  together,  female,  a  third 
longer,  male,  the  joints  of  apical  half  moderately  flattened;  pro- 
notum with  front  margin  truncate,  hind  one  forming  a  rather 
sharply  marked  right  angle;  median  carina  distinct,  slightly 
higher  on  prozona,  cut  by  the  principal  sulcus  into  two  nearly 
equal  halves,  lateral  carinas  plainly  visible  only  on  metazona,  the 
latter  with  disk  flat,  feebly  rugose;  lateral  lobes  of  pronotum 
deeper  than  long,  their  disks  concave,  much  wrinkled,  front  and 
hind  margins  nearly  vertical,  lower  one  with  its  posterior  half 
rounded,  front  one  oblique,  ascending;  tegmina  rather  broad  and 
short,  their  tips  broadly  rounded,  slightly  surpassing  abdomen  in 
both  sexes;  intercalary  vein  distinctly  nearer  the  ulnar  than  the 
median  vein;  hind  femora  a  little  shorter  than  abdomen,  female, 
slightly  surpassing  it,  male;  valves  of  ovipositor  distinctly  ex- 
serted. 

To  Encoptoloplius,  as  above  defined,  Kirby   (1910,  200)   ac- 
credits 11  species,  nine  from  the  United  States  and  two  from  Mex- 
ico.    But  one  of  them  inhabits  our  territory. 
111.     ExcoPTOLOPHUs  soRDiDXJs   (Burmeister),  1838,  643.     Clouded  Locust. 

Rather  short,  robust,  the  males  distinctly  the  smaller.  Color  dull 
rusty,  yellowish  or  smoky  brown,  varied  with  small  mottlings  of  darker 
and  lighter  shades;  pronotum  in  living  specimens  often  with  a  distinct 
pinkish-buff  x-shaped  mark  on  its  disk;  antennae  pale  brown  at  base,  the 
apical  half  darker.  Tegmina  with  two  pale  transverse  bars  on  middle  of 
sides,  which  contrast  plainly  with  the  larger  dark  patches  between  and  on 
either  side  of  them.  Wings  transparent,  j'ellowish  at  base,  outer  half 
smoky  brown,  the  apex  darker,  the  veins  next  the  costal  margin  distinctly 
swollen.  Hind  femora  indistinctly  banded  with  dull  yellowish  and  dark 
brown;  hind  tibiae  fuscous-brown  with  a  pale  ring  near  base.  Structural 
characters  as  given  above.  Length  of  body,  $,  19 — 22,  $,  24 — 32;  of  an- 
tennae, $,  11—12,  9,  8—9;  of  tegmina,  $,  17—19,  $,  21—25;  of  hind  fe- 
mora,  $,  11—13.5,    9,  14— IG  mm.   (Fig.  94.) 

The  clouded  locust  is  common  throughout  Indiana,  maturing 
in  the  central  portion  about  August  1,  from  eggs  hatched  in  spring, 

and  existing  till  December  1,  pro- 
vided the  autumn  is  a  favorable 
one.  It  frequents  only  dry  up- 
land timothy  and  clover  mea- 
dows, blue-grass  pastures,  road- 
Fig.  94.    Male.    (After  Lugger.)        ^^^^^s,  etc.    When  living  in  wood- 

land  pastures  it  frequents  sunny 
spots,  seldom  alighting  in  the  shade  when  flushed.  The  male  strid- 
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ulates  on  the  wing  during  short  flights,  seldom,  if  ever,  in  the 
more  prolonged  ones,  which  it  makes  when  frightened.  The  note 
is  a  harsh  droning  or  buzzing  sound,  somewhat  resembling  that  of 
a  bumble-bee,  but  louder.  It  is  begun  after  the  insect  has  risen 
three  or  four  feet  above  the  ground,  and  is  continued  until  it  be- 
gins to  descend,  being  kept  up  continuously  while  it  is  flying  hori- 
zontally. The  females  usually  leap  for  the  first  two  or  three 
times  they  are  disturbed,  but  if  flushed  a  number  of  times  they 
use  the  wings  in  endeavoring  to  escape. 

The  general  range  of  E.  sordidus  is  northern,  extending  from 
New  England  and  Ontario  west  to  Minnesota  and  Nebraska,  and 
south  and  southwest  to  North  Carolina  and  Tennessee,  the  single 
Florida  record  {^cudder  1875c,  479)  having  been  based  on  a 
wrong  identification.  Morse  (1897,  66)  states  thai  it  is 
very  common  throughout  New  England,  es};ecially  "in  late 
summer  and  fall,  at  which  season  the  dull  rattling  of  the 
countless  numbers  which  rise  before  the  stroller  on  a  sunny  day  is 
almost  continual.  "It  is  recorded  by  Walker  (19()2a,  255)  from  a 
number  of  points  in  southern  Ontario,  but  west  of  that  province 
is  replaced  by  E.  parvus  Scudd.  It  is  known  from  Wayne  and 
Washtenaw  Counties,  Mich.  (Hvhhell),  and  is  said  to  be  common 
in  Iowa,  throughout  southern  and  western  Minnesota,  and  over 
most  of  eastern  Nebraska.  In  Virginia  Fox  reports  it  as  "one  of 
the  most  abundant  grasshoi)pers  in  the  dry  ])astures  of  the  high 
intermontane  valleys.*' 

Morse  (1896a,  19)  describes  the  courtship  of  two  males  kept  in 
captivity  with  a  female  as  follows: 

"Aroused  by  her  near  presence  they  crawled  rapidly  about  and  as  they 
approached  her  would  stop,  stridulate  for  a  second  with  their  hind  thighs, 
and  excitedly  leap  toward  or  upon  her,  when  being  repulsed  they  would 
repeat  the  operation.  The  sound  produced  was  a  very  high  pitched  'i-chi- 
i-chi-i-chi-i-cM.'  Another  sound  of  an  entirely  different  character  was 
made  in  a  different  manner.  The  hind  thighs,  instead  of  being  closely  ap- 
plied to  the  wing  covers,  were  spread  somewhat  apart  and  violently  vi- 
brated, moving,  as  nearly  as  could  be  judged,  up  and  down  with  extreme 
rapidity  and  striking  as  they  did  so  upon  the  bottom  of  the  box.  The 
sound  produced  was  a  peculiar  'r-r-r-rd'  or  'r-r-r-rt'  low  in  tone  and  of 
considerable  volume." 

The  Locnsta  nchulosa  Harris  (1841,  146)  and  the  Oedipoda 
pellucida  Provancher  (1883,  41)  are  synonyms  of  E.  sordidus. 

IV.    Camnula  Stai,  1873,  114,  120. 

Body  short,  size  below  the  average  for  the  Oedipodina?;  head 
compressed ;  vertex  with  disk  ovate-oblong  in  male,  broader  in  fe- 
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male,  its  front  half  declivent,  apex  rounded,  sides  low  but  distinct, 
median  carina  very  faint,  female,  often  absent,  male;  foveolae 
shallow,  narrowly  triangular;  frontal  costa  not  prominent,  flat 
or  nearly  so,  narrowed  near  union  with  vertex ;  antennaB  short, 
filiform ;  pronotum  as  in  key,  its  front  margin  truncate,  hind  one 
obtuse-angled,  median  carina  low,  cut  by  a  small  notch  slightly  in 
front  of  middle,  more  deeply  in  female;  lateral  carin?e  distinct 
on  both  prozona  and  metazona;  lateral  lobes  of  pronotum  deeper 
than  long,  their  front  margin  nearly  vertical,  hind  one  slightly 
oblique,  lower  one  as  in  Encoptolophus;  tegmina  narrow,  surpass- 
ing the  abdomen,  the  apical  third  remotely  reticulate,  the  cells 
quadrate ;  wings  pellucid  with  dusky  venules ;  hind  femora  equall- 
ing or  slightly  exceeding  the  abdomen,  their  upper  margin  sharp, 
somewhat  crested;  valves  of  ovipositor  strongly  exserted. 

The  only  species  of  the  genus  occurs  throughout  the  northern- 
most United  States  and  southern  Canada  from  the  Atlantic  to 
the  Pacific,  In  the  marking  of  the  tegmina,  form  and  color,  it 
looks  much  like  a  diminutive  Hippiscus. 

112.     C-\MNtXA  PEixuciDA    (Scudder),  1862,  472.     Clear-winged  Locust. 

Small,  slender,  compressed,  the  size  and  tegminal  markings  very  va- 
riable. General  color  light  brown,  face  reddish-brown;  antennfe  yellowish 
at  base,  apical  half  dusky;  a  dark  triangular  spot  behind  the  eye,  and  an 
oblong  vertical  black  spot  on  the  lateral  lobe  of  prozona.  Tegmina  smoky- 
brown,  with  several  darker  rounded  spots  on  sides,  these  separated  by 
lighter  yellowish  blotches;  dorsal  surface  usually  with  a  dull  yellow  stripe 
along  the  overlapping  margins;  wings  transparent,  with  dark  nervules. 
Hind  femora  yellowish-brown,  with  two  or  three  blackish  bars  on  outer 
face,  the  knees  fuscous;  hind  tibiae  yel!owish-brown,  basal  fourth  paler. 
Abdomen  yellowish  beneath,  the  sides  darker.  Structural  characters  as 
above  given.  Length  of  body,  $  ,  17 — 21,  $ ,  21 — 25 ;  of  antennae,  $  ,  7 — 9, 
9,  6—8.5;  of  tegmina,  $,  16—19,  9,  19—22;  of  hind  femora,  $,  10—12, 
9,  11—14  mm.   (Fig.  95.) 

This  small,  dull  colored  Oedipod  has  been  taken  in  Indiana 
only  near  Bass  Lake,  Starke  Co.  Here  a  half  dozen  specimens,  all 
that  could  be  found  during  a  two-hours'  search,  were  taken  Aug. 
21  from  a  low  marshy  tract,  on  which  the  grass  had  been  cropped 
short.  When  flushed,  the  males  flew  noiselessly  30  to  50  feet, 
then  dropped  down  and  squatted  low  between  the  grass  blades. 
The  single  female  was  more  clumsy  and  did  not  take  to  wing. 
All  were  found  within  an  area  of  100  square  feet.  It  is  probable 
that  the  species  occurs  in  isolated  localities  throughout  the  north- 
ern third  of  the  State. 

In  New  England  Morse  (1897,  80)  says  that  it  begins  to  ma- 
ture about  July  1,  and  may  be  found  during  the  rest  of  the  sea- 
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son.  "It  is  extremely  common, 
even  abundant  locally,  through- 
out the  northern  part  of  New 
England,  being  probably  the 
most  numerous  in  point  of  indi- 
viduals of  any  of  our  Oedipod- 
inae.  It  is  found  in  dry  grassy 
pastures  and  other  untilled  land, 
preferably  on  high  ground.  The 
flight  is  silent  or  slightly  rust- 
ling, usually  low,  short  and  di- 
rect, resembling  that  of  a  large 
Melanoplus ;  when  with  the  wind, 
however,  it  is  occasionally  pro- 
longed for  several  rods  in  a 
straight  line." 

The  general  range  of  C.  pellii- 
cida    is    northern    but    extends 

Fig.    95.      a.    Adult    male;    b,    female;    c,  ,-,  j  •  j     i.  -»-r 

nymph;  slightly  enlarged.   (After  Simpson.)    acrOSS    the    Continent    from    N  OVa 

Scotia  and  New  England,  its 
southern  limit  east  of  the  Mississippi  being  Monterey,  Va.,  north- 
ern Pennsylvania  and  northern  Indiana  and  Illinois.  West  of 
that  stream  it  occurs  as  far  south  as  western  Nebraska  and  Cha- 
ma.  New  Mexico,  and  is  abundant  in  California.  In  some  locali- 
ties it  occurs  in  sufficient  numbers  to  be  ranked  as  a  serious  pest. 
Gooderham  (1917,  26)  says  that  in  Nova  Scotia  it  is  very  com- 
mon and  their  most  injurious  locust.  In  Idaho  and  Utah  it  has 
often  done  much  damage  to  growing  crops,  so  much  so,  indeed, 
that  it  was  the  subject  of  a  special  circular  issued  by  the  United 
States  Division  of  Entomology  (Simpson,  1903). 

Writing  of  it  in  Minnesota,  Somes  (1914,  44)  says: 
"In  the  field  it  is  apparently  more  free  from  the  attacks  of  Tromhid- 
turn  and  other  parasites  and  less  susceptible  to  fungus  diseases  than  the 
Melanopli,  although  confined  in  our  cages  it  died  off  very  largely  from 
fungous  troubles.  Normally  it  is  found  on  high,  dry  soils  and  at  times  in 
some  abundance  even  in  the  more  open  parts  of  forests.  Its  flight  is 
swift  and  direct  without  marked  aerial  stridulation.  In  the  field  this 
species  oviposits  during  the  latter  part  of  August,  the  pods  being  rather 
short,  stout,  considerably  curved,  and  not  firmly  cemented.  These  pods 
are  deposited  just  below  the  surface  of  the  soil,  among  the  roots  of  grasses 
or  in  some  ce.ser  even  above  the  surface  amid  the  dead  grass,  and  contain 
from  20  to  30  eggs  each" 

V.    Hipnscus  Saussure,  1861,  398.     (Gr.,  "horse"  -f  "little.") 
Species  of  large  size  and  robust  form,  having  the  head  large, 
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siibglobose.  the  cheeks  swollen;  vertex  with  disk  usually  broadly 
triangular,  its  sides  distinct  but  not  sharp;  apex  rounded  or  ob- 
tusely angulate,  more  or  less  declivent;  median  carina  present, 
at  least  on  posterior  half,  and  continued  back  over  the  occiput  in 
the  form  of  a  small  central  ridge;  foveolae  present,  shallow,  usu- 
ally triangular  in  form;  antennae  little,  if  any.  longer  than  head 
and  pronotum  together,  filiform,  the  joints  of  apical  halves  fee- 
bly flattened ;  pronotum  with  disk  flat  or  nearly  so,  usually  rugose 
and  bearing  a  number  of  rounded  or  oblong  tubercles,  its  front 
margin  truncate,  hind  one  usually  obtuse  or  right-angled ;  median 
carina  rather  prominent,  in  our  eastern  species  cut  once  by  the 
principal  sulcus ;  lateral  carinae  usually  extending  a  short  distance 
in  front  of  this  sulcus,  but  not  cut  by  it;  lateral  lobes  of  pronotum 
about  as  long  as  deep,  constricted  near  middle,  their  front  margin 
slightly  sinuate,  hind  one  oblique  or  subvertical,  lower  one  with 
its  posterior  half  rounded,  front  half  obliquely  ascending,  its 
lower  hind  angle  usually  broadly  rounded ;  tegmina  considerably 
exceeding  the  abdomen ;  hind  femora  stout,  depressed,  dilated  at 
base,  the  inner  face  usually  bicolored;  hind  tibiae  pale  red  or  yel- 
low, their  spines  black;  valves  of  ovipositor  robust,  strongly  ex- 
serted. 

As  already  noted,  R.  &  H.,  following  Kirby,  have  raised  Saus- 
sure's  subgenus  PardalopJiora  (1884,  83)  to  generic  rank.  That 
subgeneric  name  was  based  primarily  on  the  absence  of  cross  car- 
ina? of  the  vertex,  thus  leaving  its  disk  entire  instead  of  quadripar- 
tite as  in  Hippiscus  rugosus.  I  have  pointed  out  (footnote,  p.  240) 
that  this  is  a  minor  character,  the  transverse  carina  being  almost 
as  often  present  as  absent  in  individuals  of  the  same  species.  The 
other  characters  used  by  Saussure  in  sei)arating  the  two  subgen- 
era, viz..  the  form  of  the  frontal  costa  and  length  and  form  of 
metazona,  I  regard  as  of  specific  value  only  as  they  are  so  regarded 
in  Arpliin.  I  therefore  follow  Scudder  (1892.  265)  in  discarding 
Pardalophora  and  placing  all  our  eastern  species  under  the  older 
name  Hippiscus.  Under  the  two  names.  Hippiscus  and  Pardalo- 
phora,  Kirby  (1910,  203,  206)  places  14  species.  12  belonging  to 
the  T'.  S.  fauna,  the  other  two  to  that  of  Mexico.  Some  of  these 
are  known  synonyms  and  only  four  occur  in  the  eastern  States. 
They  comprise  the  largest  and  in  places  some  of  the  most  common 
of  our  Oedipodinae. 

KEY  TO  EASTERN   SPECIES   OP  HIPPISCUS. 

a.  Metazona  distinctly  longer  than  prozona,  its  hind  margin  f-.cute-angled 
(Fig.  96,  b);  vertex  with  front  half  of  disk  prolonged,  narrowing 
gradually;  ulnar  area  of  tegmina  dark,  but  without  distinct  spots; 
wings  pinkish-red  at  base.  113.     apicttlatus. 
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aa.  Metazona  and  prozona  subequal  in  length,  the  former  with  hind  mar- 
gin right-angled  or  obtuse-angled  (Fig.  96,  a) ;  vertex  with  front 
half  of  disk  not  prolonged,  narrowing  rapidly;  ulnar  area  of  teg- 
mina  distinctly  spotted;  wings,  (except  rarely  in  haldemanii)  yel- 
low or  orange-red  at  base. 


Fig.  96.     Side  views  of  head  and  pronotum.     a,  of  Hippiscus  rugosus;   b,  of  H.  apicu- 
latus;  c,  of  Spha'-agemon  bolli;  d,  of  Scirtetica  picta.     (After  Morse  and  Walden.) 


h.     Frontal  costa  strongly  sulcate  below  the  ocellus,  distinctly  nar- 
rowed between  or  above  the  antennae;   opposite  apical  spurs  of 
hind  tibiae  subequal  in  length. 
c.     Inner  face  of  hind  femora  banded  with  black,  blue  at  base;  tu- 
bercles on  disk  of  metazona  rounded  or  oblong,  not  forming 
ridges  parallel  to  hind  margin.  114.     phcenicoptebus. 

cc.     Inner  face  of  hind  femora  uniform  yellowish;  tubercles  on  disk 
of  metazona  more  or  less  united  to  form  oblique  ridges  paral- 
lel to  hind  margin.  115.     haldemanii. 
b&.     Frontal  costa  but  feebly  sulcate  below  the  ocellus,  not  narrowed 
above  the  antennae;  opposite  apical  spurs  of  hind  tibiae  very  un- 
equal in  length.  116.     rugosus. 

113.     Hippiscus  apiculatus   (Harris),  1835,  576.     Coral-winged  Locust. 

Very  large,  robust,  the  females  much  the  more  so.  General  color  ash- 
brown,  darker  above,  the  cheeks  paler;  antennae  yellowish  at  jase,  the  api- 
cal two-thirds  gradually  darkening  to  fuscous.  Pronotum  with  a  short, 
dark  brown,  lengthwise  bar  on  middle  of  lateral  lobes,  below  which  the 
lobe  is  usually  paler  than  above.  Apical  mird  of  tegmina  blotched  with 
fuscous  and  black,  the  humeral  angle  light  brown,  the  discoidal  and  ulnar 
areas  usually  almost  immaculate;  basal  portion  of  wings  bright  coral-red 
(rarely  yellow),  this  bordered  without  by  a  curved  fuscous  band  which 
reaches  anal  angle  and  sends  a  broad  submarginal  ray  along  the  front  or 
costal  margin  nearly  to  base.  Inner  face  of  hind  femora  with  basal  half 
black  (Prussian  blue  in  life),  apical  half  yellow  with  a  median  black  bar; 
outer  face  with  indistinct  bars  of  black;  hind  tibiae  dull  yellow,  sometimes 
with  an  orange  tinge.  Vertex  prominent,  its  sides  low,  distinct,  not  uni- 
ting in  front  but  continuous  with  those  of  frontal  costa;  median  carina 
reaching  center  of  disk;  foveolae  triangular,  very  small.  Frontal  costa  al- 
most flat,  feebly  sulcate  below  the  ocellus,  the  upper  third  slightly  nar- 
rowed. Antennae  short,  equalling  length  of  head  and  pronotum,  the  joints 
a  little  flattened.  Pronotum  with  disk  almost  flat,  but  little  wrinkled, 
granulate  and  bearing  a  few  small  rounded  black  tubercles;  median  carina 
low,  distinct,  cut  much  in  front  of  middle  by  principal  sulcus;  lateral  ca- 
rinae  distinct  only  on  metazona.  Hind  femora  very  broad,  the  upper  and 
lower  carinae  prominent,  arcuate.  Length  of  body,  $,  25 — 30,  $,  36 — 44; 
of  antennae,  $,  11 — 13,  $,  12 — 14;  of  pronotum,  ^,8,  $,11;  of  tegmina, 
$,  24—31,  9,  32—37;  of  hind  femora,  $,  15—18,  $,  19—23  mm.  (Fig.  97.) 
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This  is  the  H.  tuherculatiis  Beauv.  of  most  authors,  including 
myself  (1903,  265).  R.  &  H.  (1910a,  630)  have  shown  that  Beau- 
vois  (1805,  145)  gave  the  name  of  a  Euroi)ean  species,  Gryllus  tu- 


Fig.   97.     Female.     (After  Lugger.) 


herculatus  Fab.,  to  a  figure  of  our  American  insect,  supposing 

them  to  be  identical.    They  have  therefore  substituted   the   next 

oldest  name,  apiculatus  Harris,  for  tuherculatiis. 

The  female  of  the  coral-winged  locust  is  the  largest  and  most 

bulky  of  our  Indiana  Oedipodinae.  The  males,  as  the  measure- 
ments show,  are  much  smaller. 
This  locust  probably  occurs 
throughout  the  State,  but  is 
most  abundant  in  the  south- 
ern or  driftless  portion,  where 
the  soil  is  poor  and  the  hills 
high,  and  in  the  northwest 
98.    Hippiscus~^icuiatus  (Harris),     portioij,   where  the  sand  cov- 

Xymph.       (After    Lugger.)  gj.^^   ^^.p.^   jg  CXteUSive.       It  haS 

not  been  noted  in  the  richer  and  more  level  regions  of  the  central 
and  eastern  portions  of  the  State.  The  winter  is  passed  in  the 
nymph  stage,  the  young  being  "curious  little  depressed,  toad-like 
objects"  (Fig.  98)  of  a  dull  leaden  color.  Mature  examples  have 
been  taken  in  Monroe  County  as  early  as  April  20th,  and  in  Craw- 
ford County  as  late  as  July  10th.  The  northern  examples  are 
smaller,  darker  colored,  and  may  probably  be  found  a  month  later. 

This  locust  frequents,  for  the  most  part,  timothy  meadows,  up- 
land pastures,  roadsides,  and  especially  bare  or  scantily  vegetated 
slopes  and  sandy  plains.  When  in  flight  it  is  very  conspicuous, 
owing  to  its  large  size  and  bright-colored  inner  wings.  The  males 
are  ready  and  active  flyers,  moving  rapidly  for  quite  a  distance, 
making,  meanwhile,  a  loud  rattling  note  which  can  be  heard  at  a 
distance  of  several  rods.  yThe  females  seldom  take  to  wing,  but 
leap  clumsily  when  approached,  and  are  more  readily  captured. 
The  head,  pronotum  and  hind  femora  are  often  largely  greenish. 

H.  apiculatus  occurs  throughout  New  England  and  ranges 
from  Maine  and  Montreal  north  and  northwest  to  Hudson  Bay, 
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Great  Slave  Lake  and  Alberta,  Canada,  west  in  this  country  to 
Montana  and  Wyoming  and  south  and  southwest  to  North  Caro- 
lina, Virginia,  Missouri  and  Kansas.  It  is  recorded  from  Florida 
by  Saussure  (1884,  88)  and  from  Mexico  by  F.  Walker,  but  these 
records  were  probably  based  on  wrong  identifications.  Scudder 
(1892,  303)  reports  it  from  Nova  Scotia,  but  it  is  not  listed  by 
either  Piers  or  Gooderham,  and  Piers  (1918,  278)  says  that  he  is 
"very  strongly  of  the  opinion  that  some  mistake  was  made  by 
Scudder  in  his  record."  In  Ontario,  Walker  (1898,  260)  found 
"great  disparity  in  the  relative  number  of  the  two  sexes,"  stating 
that  in  five  years  he  had  seen  more  than  100  males,  but  only  four 
females.  There  it  occurs  "on  light  sandy  soil,  covered  preferably 
with  rather  long  grass  and  generally  with  other  plants,  as  lupine, 
scrub  oak,  blueberries,  etc.  It  appears  from  about  the  12th  of  May 
till  near  the  end  of  June,  the  nymphs  being  found  late  in  autumn 
and  again  in  early  spring.  Wherever  I  have  found  this  species  it 
has  been  associated  with  ArpJiia  sulphurea." 

The  rarity  of  the  females  noted  by  Walker  is  probably  not  so 
much  a  reality  as  a  successful  hiding  by  that  sex,  as  in  this  and 
many  other  of  our  larger  locusts  the  female  relies  upon  conceal- 
ment for  escape  rather  than  upon  flight,  as  does  the  more  active 
male.  The  Oedipoda  obliterata  Burm.  and  Locusta  corallina  Har- 
ris are  synonyms  of  H.  npiciilatus.  The  latter  has  also  been  con- 
fused many  times  by  American  writers  with  H.  phoenicopterus 
(Burm.),  it  having  been  treated  under  that  name  by  Scudder 
(1862)  and  Thomas  (1873). 

114.     Hippiscus  PHCENicoPTEETJS    (Burmeister) ,  1838,  643.     Orange-winged 

Locust. 

General  color  ash  or  reddish-brown,  the  males  darker;  face  ash-brown 
or  clay-yellow;  occiput  and  disk  of  pronotum  dark  brown;  all  of  these 
parts,  as  well  as  the  upper  and  lower  outer  faces  of  hind  femora  often 
prettily  tinged  with  greenish.  Tegmina  ash-brown,  with  numerous  large 
dark  brown  or  blackish  spots,  those  of  female  more  distinct,  the  light  in- 
terspaces being  wider,  the  largest  of  these  spots  on  the  lower  third  being 
just  behind  the  expanded  basal  lobe.  Wings  deep  orange  (rarely  yellow) 
at  base,  this  hue  bordered  behind  by  a  curved  black  band  extending  from 
costal  margin  to  anal  angle,  this  sending  off  nearly  to  base  the  usual  dark 
submarginal  spur;  apical  fourth  transparent  and  smoky,  the  extreme  tip 
in  male  with  one  or  two  fuscous  blotches.  Inner  face  of  hind  femora  deep 
blue,  with  an  orange  bar  near  apex;  outer  face  reddish  or  yellowish-brown, 
with  three  black  bars  on  upper  portion.  Hind  tibiae  yellowish,  often  tinged 
with  orange,  the  spines  tipped  with  black.  Vertex  prominent,  basal  two- 
thirds  broad,  sides  distinct,  suddenly  converging  opposite  front  half  of 
eyes  but  not  uniting  in  front;  disk  with  median  carina  low  and  in  females 
often  with  a  cross  carina  on  posterior  half;  foveolae  small,  distinct,  trian- 


SUBFAMILY  II, OEDIPODIN^.  267 

gular.  Frontal  costa  as  in  key,  the  upper  third  narrowed,  punctate.  An- 
tennae slightly  shorter  than  head  and  pronotum,  female,  equalling  their 
length,  male;  filiform,  the  segments  feebly  flattened.  Pronotum  with  disk 
a  little  wrinkled  on  prozona,  covered  somewhat  regularly  with  small 
rounded  tubercles,  these  more  prominent  in  female;  metazona  flat,  its  hind 
margin  right-angled,  male,  obtuse-angled,  female;  median  carina  low  but 
distinct,  cut  by  principal  sulcus  slightly  in  front  of  middle;  lateral  carinas 
subobsolete,  with  traces  only  on  metazona.  Tegmina  with  basal  lobe  of 
lower  margin  noticeably  expanded,  especially  in  female.  Hind  femora 
broadly  dilated,  the  upper  and  lower  margins  much  elevated,  sharp,  curved. 
Length  of  body,  $,  31—33,  $,  42—45;  of  antennae,  ^,  12.5,  9,  13.5;  of  pro- 
notum, $,  8.5,  9,  11;  of  tegmina,  $,  27 — 33,  9,  38 — 43;  of  hind  femora,  $, 
17—18,  9  ,  21—23  mm. 

This  large  and  handsome  locust  has  been  taken  in  Indiana 
only  in  Craw  ford,  Lawrence  and  Jennings  counties.  In  the  vicin- 
ity of  Wyandotte  Cave,  Crawford  Co.,  it  is,  in  the  latter  half  of 
June  and  first  part  of  July,  one  of  the  most  common  of  the  Oedi- 
podinse.  It  occurs  only  on  the  uplands,  where  it  frequents  grain 
fields,  open  bare  places  in  the  woods,  roadsides  and  timothy  mea- 
dows. The  male,  when  flushed,  flies  rapidly  for  a  long  distance, 
making  a  low  rattling  note  while  in  the  air;  the  female,  as  in  kin- 
dred species,  is  too  heavy-bodied  to  take  to  wing  gracefully,  and 
therefore  more  often  moves  by  leaping.  In  the  vicinity  of  North 
Vernon  and  Mitchell,  males  only  were  seen.  It  probably  occurs 
throughout  the  southern  third  of  the  State,  where  it  doubtless  win- 
ters in  the  nymph  stage. 

The  range  of  H.  phoenicopterns  is,  in  the  main,  confined  to  the 
Austral  life  zone,  extending  from  southern  New  Jersey  westward 
to  southern  Indiana,  Moline,  Illinois,  and  eastern  Nebraska,  and 
south  and  southwestward  to  Florida,  Mississippi,  Oklahoma  and 
Texas.  In  Florida  it  has  been  taken  by  me  only  in  the  nymph 
stage,  at  Ormond,  Sanford  and  Dunedin.  About  Dunedin  the 
nymphs  are  quite  common  in  February  and  March  along  the  rail- 
way embankments,  roadsides  and  sandy  spots  in  open  pine  woods. 
It  is  recorded  from  numerous  places  in  northern  Florida,  but  is 
uncommon  in  the  southern  portion,  though  taken  at  Miami. 

Morse  (1907,  34)  states  that  "m  early  summer  it  is  the  com- 
monest species  of  the  genus  from  Arkansas  eastward,  frequenting 
fields  and  waste  grounds,  and  sometimes  entering  the  more  open 
forests."  Vestal  (1913,  21)  says  that  in  central  Illinois  it  is  com- 
mon in  bunch  grass  on  sand  prairies,  winters  in  the  nymph  stage 
and  matures  probably  late  in  May.  He  adds:  "There  is  in  Illi- 
nois a  time  adjustment  with  species  of  Hippisciis  much  as  in  Ar- 
pJiia.  H.  apiciilotiis  is  the  earliest,  followed  by  phoenicopterus  and 
haldemanii,  which  in  turn  gives  place  to   rugosus."    Oedipoda  dis- 
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coideaServ.  (1839,  724)  and  Hippiscus  texanus  Scudd.  (1892,  286) 
are  now  regarded  as  synonyms  of  H.  phncnicopterus. 

115.     Hippiscus  haldemanii   (Scudder),  1872,  251.     Haldeman's  Locust. 

Form  and  size  of  phoenicopterus  the  males  much  the  smaller.  Gen- 
eral color  grayish-brown,  varied  with  numerous  dark  spots  Face  ash-gray, 
the  cheeks  and  a  spot  back  of  eye  paler;  vertex,  occiput  and  disk  of  pro- 
notum  darker;  lateral  lobe  of  prozona  with  a  black  bar  at  middle.  Teg- 
mina  with  a  narrow  yellowish  line  along  each  humeral  angle,  dorsal  area 
brownish,  unbroken;  sides  with  dark  spots  as  shown  in  Fig.  99.  Wings  with 
basal  half  lemon-yellow  or  orange-red,  rarely  pinkish;  the  remaining  por- 
tion as  in  phwnicopterus.  Hind  femora  with  inner  face  bright  yellow;" 
the  outer  one  brownish-yellow  with  traces  of  three  very  oblique  cross  bars. 
Hind  tibiae  light  yellow,  tinged  with  orange  in  the  male.     Vertex  broad,  its 

disk  circular  or  sub- 
quadrate  narrowed 
in  front,  often  con- 
taining several  mi 
nute  tubercles,  sides 
low,  distinctly  curv- 
ed, median  carina 
reaching  the  center, 
females  often  with  a 
transverse  carina  be- 
hind the  middle;  fo- 
veolae  small  but  dis- 
t  i  n  c  t,  triangular. 
Face  nearly  verti- 
cal. Antennae  slen- 
der, about  the  length 
of  head  and  prono- 
tum  together.  Pro- 
notum  short.  the 
prozona  subcylindri- 
cal,  constricted;  me- 
tazona  as  in  key,  its 
hind  margin  right 
angled,  male,  obtuse- 
angled,  female;  me- 
dian carina  low  in 
female,  indistinct  on 
prozona,  cut  slightly 
in    front    of    middle 

Fig.  99.     Female.     (After  Lugger.)  ^^   ^j^^   principal    sul- 

cus;  lateral  carinae  distinct  on  hind  part  of  prozona  and  front  half  of  me- 
tazona.  Tegmlna  surpassing  the  abdomen  about  one-fourth  their  length. 
Hind  femora  relatively  slender,  much  narrower  proportionally  than  in  any 
other  of  our  species  of  Hippiscus,  reaching  tip  of  abdomen,  female,  slightly 


■"Thomas  (1873,   131)   says:     "Inside  of  posterior  femora  and  posterior  tibiae  a  bright 
coral  red,"  but  this  does  not  hold  good  of  Indiana  and  Nebraska  specimens  at  hand. 
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passing  it,  male.  Length  of  body,  $,  27 — 35,  $,  42 — 46;  of  antennae,  $, 
12,  $,14;  of  pronotum,  $,  1,  $,10;  of  tegmina,  $,  27 — 30,  $,  38 — 42;  of 
hind  femora,  $,  15—17,  $,  21—23  mm.   (Fig.  99.) 

This  species  has  been  taken  in  Indiana  only  near  Pine,  Lake 
County,  where  eight  specimens  were  secured  on  June  20.  They 
were  found  on  open,  sparsely  vegetated  sandy  tracts,  about  a 
fourth  of  a  mile  back  from  the  shore  of  Lake  Michigan.  One  of 
the  females  has  the  inner  wings  pinkish  or  coral-red,  as  in  tuher- 
culafus ;  two  have  them  orange-red,  the  other  yellow.  Of  the  four 
males,  two  have  yellow  and  two  orange-colored  wings.  This  is  the 
most  eastern  record  for  the  species,  and  it  probably  occurs  in  In- 
diana only  in  the  sand-covered  area  of  the  northwestern  portion. 
The  known  range  of  H.  haldemanii  extends  from  northwestern 
Indiana  to  Colorado,  south  to  southern  Illinois  and  middle  Kan- 
sas. It  is  not  recorded  in  any  of  the  Canadian  lists,  though  it 
probably  occurs  in  southern  Manitoba.  From  Illinois  Hart  (1907, 
232)  has  recorded  it  as  common  in  the  sand  region,  associated  with 
H.  phamicopterus.  He  adds:  'The  intercalary  vein  in  Hippiscus, 
esjjecially  in  this  species  and  phwnicopterus,  is  quite  prominent 
and  bears  a  row  of  minute  tubercles,  as  in  Jllecostethus;  and  the 
upper  carina  of  the  internal  face  of  the  hind  femur  is  rubbed 
against  it.  causing  a  distinct  rasping  stridulation.  The  sound 
may  be  easily  produced  in  this  way  in  freshly  killed  individuals. 
In  all  the  Illinois  Oedipodinae  the  same  structure  of  the  inter- 
calary vein  occurs,  and  presumably  also  the  same  habit  of  stridu- 
lation by  means  of  it  when  not  flying." 

Bruner  (1897,  131)  says  that  Jialdemanii  is  "one  of  the  most 
common  large  mottled  locusts  in  eastern  and  middle  Nebraska," 
but  in  Minnesota  Somes  found  it  very  scarce  and  says:  "It  is 
more  solitary  in  habit  than  most  members  of  the  genus,  but  one 
specimen  being  found  in  each  of  three  localities,  these  among  the 
low  scattered  grasses  of  very  dry  soils."  It  is  not  listed  by  Gil- 
lette (1904)  from  Colorado,  though  recorded  from  there  by  Scud- 
der  (1892,  286).  The  Hippiscus  nanus  Saussure  (1884,  86),  de- 
scribed from  Colorado,  is  regarded  as  a  synonym  and  the  Illinois 
records  of  Ocdipoda  neglect  a  Thos.  and  the  Hippiscus  tiiierculatus 
of  McNeill  (1891,  63)  are  to  be  referred  to  haldemanii. 

116.     Hippiscus  bugosvs  (Scudder),  1862,  469.     "Wrinkled  Locust. 

Form  rather  bulky,  short-bodied.  General  color  light  to  dark  brown; 
face  and  abdomen  brownish-yellow ;  disk  of  pronotum  with  a  pale,  x-shaped 
mark,  often  absent  in  female.  Antennae  yellow  at  base,  apical  half  red- 
dish-fuscous. Tegmina  ash-gray,  often  darker  in  male,  the  sides  and  dor- 
sal area  with  numerous  dark  brown  or  fuscous  oblong  or  rounded  spots, 
those  on  middle  of  sides  larger;  apical  third  often  semi-transparent,  with 
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spots  much  smaller  and  more  irregular  in  shape.  Wings  with  basal  half 
varying  from  a  pallid  tint  through  pale  lemon-yellow  to  deep  orange,  the 
outer  half  with  curved  black  band  and  transparent  apex  as  in  phoenicopte- 
rus.  Hind  femora  bright  yellow  within,  with  three  transverse  bars  of  black; 
dull  clay  yellow  without,  with  three  more  or  less  distinct,  very  oblique 
fuscous  bars.  Hind  tibiae  yellow,  with  a  paler  ring  near  base.  Occiput 
convex;  vertex  with  disk  ill  defined,  almost  flat,  strongly  declivent,  broader 
than  long  in  both  sexes,  the  median  carina  extending  to  front  border  and 
with  oblique  cross  carinse  dividing  the  disk  into  four  subequal  portions, 
the  front  pair  the  more  distinct;  lateral  foveolae  shallow,  elongate-triangu- 
lar. Frontal  costa  broad,  flat,  punctate.  Antennae  about  as  long  as  head  and 
pronotum,  female,  a  third  longer,  male.  Pronotum  with  median  carina 
low,  cut  near  middle  by  the  principal  sulcus;  metazona  flajt  or  nearly  so, 
not  greatly  widened,  its  hind  margin  obtuse-angled,  surface  with  numerous 
low,  oblong-elongate  glistening  tubercles,  its  lateral  lobes  thickly  punctate 
and  lateral  carinae  ill  defined.  Tegmina  relatively  broad,  exceeding  the  ab- 
domen in  both  sexes.  Hind  femora  moderately  slender,  equalling  or  sur- 
passing the  abdomen  by  one-fourth  their  length,  the  basal  half  depressed, 
dilated.  Length  of  body,  $,  28—36,  $,  37—42;  of  antennae,  $,  12—13, 
5,  11—12;  of  pronotum,  $,1,  $,9;  of  tegmina,  $,  24—32,  $,  28—36;  of 
hind  femora,  $,  16.5—18,   $,  21—23  mm.   (Fig.  100.) 

This  is  the  most  common  species  of  Hippiscus  in  Indiana,  be- 
ing especially  abundant  in  the  central  and  southern  portions,  but 

scarce  in  the  north,  where  it 
has  been  collected  only  in 
Fulton  and  Marshall  coun- 
ties. In  central  Indiana  it 
begins  to  reach  maturity 
about  July  20th,  from  eggs 
hatched  in  the  spring.  Like 
others  of  its  kind,  it  fre- 
quents only  dry,  upland  lo- 
calities, being  especially 
abundant  in  open  woodland 
pastures,  timothy  and  clover 
meadows,  along  roadsides 
and  rail  fences.  The  males 
are  shy,  usually  taking  to 
flight  when  an  intruder  is  a 
rod  away  and  moving  in  a 
straight  line  in  the  direction 
they  happen  to  be  headed, 
without  noise,  save  the  rust- 
Fig.  100.  Male.  (After  Lugger.)  jj^g  ^f  ^j^gip  wings.  The  fe- 
males are  very  clumsy,  being  readily  picked  up  with  the  fingers. 
I  have  often  placed  one  of  them  on  the  palm  of  one  hand  and  with 
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the  other  stroked  gently  its  back  and  antennae  without  having  it 
attempt  to  escape.  Mating  takes  place  in  late  August  and  Sep- 
tember, and  the  males  then  mostly  perish,  while  the  females  are 
to  be  found  much  longer,  sometimes  as  late  as  November  5th. 
Orange-winged  females  of  rugosus  are  more  common  than  males, 
probably  one  third  of  them  having  the  wings  of  that  hue. 

The  general  range  of  H.  rugosus  extends  from  Maine  and 
Massachusetts,  where  it  is  rare,  west  to  Colorado  and  south  and 
southwest  to  northern  Florida.  Mobile,  Ala.,  Oklahoma  and  cen- 
tral Texas.  It  is  not  recorded  from  Canada  or  Michigan,  but  oc- 
curs throughout  Illinois,  Iowa  and  Nebraska,  and  has  been  taken 
at  several  points  in  Minnesota.  In  Florida  it  has  been  recorded 
only  from  De  Funiak  Springs,  Live  Oak  and  Jacksonville.  Allard 
(1916,  277)  calls  it  "a  most  clumsy,  inactive  locust,  readily  cap- 
tured and  without  distinct  stridulation." 

In  my  former  work  (1903,  272)  I  pointed  out  that  H.  variega- 
tus  Scudder  (1892,  301)  is  only  a  little  stouter  bodied,  lighter 
colored  form  of  rugosus.  In  this  I  have  been  followed  by  R.  &  H. 
(1916,  182),  who  state  that  H.  compactus  and  H.  suturalis  Scud- 
der (1892,  288,  301)  ;  H.  citrinus  Scudder  (1901d,  88)  and  H. 
immaculotus  Morse  (1906,  119)  are,  in  their  opinion,  also  sy- 
nonyms of  H.  rugosus;  all  having  been  based  particularly  upon 
minor  color  differences,  or  upon  ''other  characters  which  are  with- 
out exception  worthless,  due  to  their  variability  or  to  the  fact  that 
they  are  so  slight  as  to  be  unappreciable." 

VI.  DissosTEiRA  Scudder,  1876,  511.  (Gr.,  "double"  -|-  "barren.") 
Medium  or  large  sized  locusts,  having  the  body  slender,  strong- 
ly compressed ;  vertex  with  disk  sub-pentagonal  or  ovate,  the  front 
half  declivent;  sides  narrow,  sharp,  converging  in  front  of  eyes, 
the  front  margin  a  low  angulate  ridge,  female,  or  angulate  depres- 
sion, male ;  median  carina  present  but  indistinct ;  foveolae  short, 
triangular;  frontal  costa  sulcate  and  a  little  narrowed  below  the 
ocellus;  pronotum  with  disk  of  prozona  tectiform,  its  front  mar- 
gin subangulate,  of  metazona  flat  with  hind  margin  obtuse-angled ; 
median  carina  high,  sharp,  on  metazona  strongly  arched,  cut  dis- 
tinctly in  front  of  middle  by  a  deep,  oblique  notch;  lateral  carinae 
rounded,  cut  by  the  principal  sulcus  and  subobsolete  in  front  of 
it;  lateral  lobes  of  pronotum  deeper  than  long,  their  front  margin 
vertical,  hind  one  oblique,  lower  one  with  posterior  half  rounded, 
anterior  half  oblique;  tegmina  broad,  much  exceeding  the  ab- 
domen, their  apical  third  membranous;  intercalary  vein  very  dis- 
tinct and  nearly  intermediate  between  median  and  ulnar  veins; 
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Wings  long,  wide,  black,  with  a  narrow,  yellowish  outer  border, 
apex  fuscous;  hind  femora  slender,  a  little  shorter  than  abdomen 
in  both  sexes;  valves  of  ovipositor  curved,  acute,  feebly  exserted. 
Six  species  of  the  genus  are  accredited  to  the  United  States,  one 
of  which  inhabits  our  territory. 


117.     DissosTEiRA    CABOLiNA     (Linnseus),     1758,     433. 
Black-winged  Locust. 


Carolina    Locust. 


Fig. 


General  color  varying  from  light  grayish-yellow  through  bright  red- 
dish brown  to  dark  fuscous, 
usually  dull  ashy-brown, 
sprinkled  with  numerous 
small  dusky  spots;  these 
most  numerous  on  pronotum 
and  tegmina,  on  the  latter 
sometir__es  forming  three 
more  or  less  distinct  cross- 
bands.  Wings  deep  black  ex- 
cept the  outer  border,  which 
is  pale  greenish-yellow,  the 
apex  smoky  gray  with  a  few 
darker  spots.  Hind  femora 
reddish-brown,  faintly  annu- 
late with  paler  near  knee  and 
with  three  broad  black  bands 
on  inner  face,  upper  outer 
face  indistinctly  barred  with 
fuscous.  Hind  tibiae  yellow- 
ish or  dusky.  Length  of  body, 
11,   9,  11.5—13;  of  pronotum. 


Dissosteira  Carolina   (Linn.). 
(After    Lugger.) 


Female. 


$,  24—33,    9,  33—40;   of  antennae,    ^ ,  9.5 

5,7,  9.  10;  of  tegmina,   $,  29—34,   9,  3G— 43;  of  hind  femora,  $,  13—15 

9,16— 20mm.    (Fig.  101.) 

The  black-winged  locust  occurs  everywhere  throughout  Indi- 
ana and  to  the  casual  observer  appears  to  be  our  most  common 
species,  but  there  are  a  dozen  which  are  more  abundant.  Its 
numbers  appear  multiplied  because  it  frequents  the  highways  and 
by-ways  of  man  rather  than  the  pastures  and  meadows  where 
other  grasshoppers  are  wont  to  congregate.  Moreover,  when  dis- 
turbed, it  more  often  betakes  itself  to  the  bare  earth  than  to  the 
green  grass.  Why  this  absurd  taste  asks  the  person  uninitiated 
in  the  doings  of  nature's  objects.  For  the  simple  reason  that  the 
dust  of  the  roadside  and  the  gravel  ballast  of  the  railway  corre- 
spond so  closely  with  the  color  of  its  back  that  its  best  friends 
and  worst  enemies  will  overlook  it  if  it  will  only  remain  quiet. 
Yea,  even  that  sharp-eyed  connoisseur  of  grasshopper  tidbits,  the 
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turkey  gobbler,  oftentimes  walks  right  over  it,  mistaking  it  for 
a  wayside  pebble. 

Mature  specimens  of  this  "Carolina  locust,"  hatched  from  eggs 
in  spring,  have  been  taken  in  Vigo  County,  Ind.,  as  early  as  June 
14th  and  as  late  as  November  22d.  It  is  usually  common  and  mat- 
ing by  July  5th.  Either  there  are  two  broods  each  year,  or  else  the 
eggs  hatch  at  irregular  intervals,  as, freshly  moulted  individuals 
have  been  observed  on  a  number  of  dates  in  September,  and  as 
late  as  October  14th.  On  one  occasion,  while  passing  through  a 
wheat  field  in  late  September,  I  observed  clinging  to  the  stems  of 
weeds,  several  specimens  of  what  appeared  to  be  the  bodies  of 
grasshoppers  with  the  wings  of  the  common  sulphur-yellow  butter- 
fly attached  to  them.  Such  a  combination  aroused  my  curiosity, 
but  a  closer  examination  proved  them  to  be  specimens  of  this 
common  black-winged  locust  which  had  just  moulted  for  the  last 
time,  and  spread  out  their  soft  wings  to  dry.  The  inner  wings, 
instead  of  being  black,  were  light  yellow,  but  in  three  or  four 
hours  thereafter  had  changed  to  their  usual  color. 

This  locust  is  often  seen  along  the  walks  and  in  the  yards  of 
our  larger  cities  and  I  have  seen  specimens  about  the  base  of  the 
Soldiers'  Monument  in  the  very  center  of  the  city  of  Indianapolis. 
Both  sexes  use  the  wings  almost  wholly  in  their  travels,  and  when 
flushed  move  in  a  noiseless,  zigzag,  seemingly  aimless  manner  for 
quite  a  distance,  the  flight  being  often  more  like  that  of  a  butter- 
fly than  of  a  locust.  Their  hind  legs  are  used  only  in  giving  them- 
selves an  upward  impetus  from  the  ground  and  hence  are  much 
smaller  proportionally  than  are  those  of  such  locusts  as  leap 
rather  than  fly,  while  their  wings  are  much  longer  and  stronger. 

The  Carolina  locust  is  apparently  scarce  in  Florida  and  con- 
fined to  the  northern  portion  of  the  State.  It  has  not  been  taken 
by  me  therein,  but  has  been  recorded  from  Jacksonville  and  En- 
terprise by  Scudder  (1877a,  89)  and  from  Marianna  by  Morse. 
Specimens  are  in  the  Gainesville  collection  from  Lake  City,  and 
a  pair  at  hand  from  Gainesville  were  taken  Sept.  20  by  Fattig. 

The  distribution  of  D.  Carolina  is  as  wide  as  that  of  any 
other  of  our  locusts,  being  practically  coextensive  with  America 
north  of  Mexico.  Scudder  gives  its  range  as  "U.  S.  and  Canada, 
ocean  to  ocean ;"  Kirby,  as  "N.  America,"  and  Fox,  "All  temperate 
North  America  from  the  Atlantic  to  the  Pacific."  It  is,  says 
Morse  (1897,  87)  :  "Probably  the  best  known  of  any  of  the  Oedipo- 
dinse,  owing  to  its  conspicuous  black  wings  and  habit  of  frequent- 
ing roadsides.  From  the  prevailing  brown  tints  of  its  color  it 
has  in  some  localities  received  the  name  of  'Quaker.'    In  correla- 
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tion  with  its  large  wing  expanse  its  flight  is  powerful  and  erratic, 
and  in  hot  August  afternoons  it  may  often  be  seen  hovering  mo- 
tionless in  the  air  or  dancing  up  and  down  above  a  particular 
spot  and  stridulating,  an  act  which  is  doubtless  to  be  considered 
as  a  sort  of  courtship.  It  is  an  alert  species,  well  able  to  take  care 
of  itself,  and  on  warm  days  rather  difficult  to  capture." 

In  Indiana  I  have  often  observed  this  curious  serial  hovering, 
not  only  by  the  black-winged  locust,  but  by  Spharagcmon  holli 
and  other  Oedipods.  Townsend  (1891,  44)  has  written  of  it  as 
follows: 

"On  August  24  I  noted  an  individual  of  D.  Carolina  perform  three  times 
in  succession,  and  then  another  alighted  on  the  ground  by  its  side.  Thej 
ran  by  each  other  several  times,  apparently  clasping,  probably  in  conflict, 
for  I  am  quite  sure  they  were  both  males.  At  last  one  of  them  flew  away 
and  the  other  soon  after  renewed  the  performance.  In  going  through  with 
it  they  rise  at  first  about  three  or  four  feet,  making  a  light  purring  or 
beating  sound,  and  then  rising  higher,  change  the  motion  of  the  wings, 
when  a  curious  sharp,  see-sawing  sound  is  produced.  Some  rise  even 
higher  than  six  feet  in  the  last  act,  others  only  two  or  three  feet.  Many 
do  not  remain  in  just  the  same  place  while  hovering,  but  vary,  falling  or 
jerking  about  while  endeavoring  to  keep  the  same  point  in  the  air.  Of 
course  some  excel  others  in  the  beauty  and  ease  with  which  they  accomplish 
the  feat  and  I  am  of  the  opinion  that  the  females  are  sensitive  to  the  grace 
with  which  it  is  performed." 

Somes  (1914,  53)  says: 

"From  a  distance  this  performance  of  D.  Carolina  resembles  the  hover- 
ing of  the  'Mourning  Cloak'  butterfly,  Euvanessa  antiopa,  more  than  the 
actions  of  a  grasshopper.  This  habit  is  occasionally  seen  in  a  few  other 
related  insects,  such  as  some  of  the  Arphias,  Camnula  pellucida,  and  Circo- 
tettix  verruculatus.  It  has  been  thought  by  some  to  be  in  some  way  at- 
tractive to  the  opposite  sex,  but  as  Hancosk  (1911,  342)  has  noted,  we  often 
find  this  demonstration  occurring  only  when  males  are  near,  and  on  the 
whole  it  appears  more  likely  a  form  of  play,  possibly  akin  to  the  jumping 
contests  of  small  boys.  The  insect  is  very  social  in  its  habits  and  individ- 
uals meeting  will  sometimes  pause  and  wave  the  antennae  with  every  ap- 
pearance of  an  informal  conversation.  The  males  are  very  ardent  in  their 
courtship,  and  on  one  occasion  we  found  four  unsuccessful  males  clinging 
to  a  mating  pair  so  closely  as  to  form  a  compact  mass  of  locusts,  not  even 
releasing  their  hold  when  we  rolled  them  gently  down  an  incline." 

McNeill  (1887,  58)  has  shown  that  while  the  length  of  body 
is  greater  in  D.  longipennis  Thos.  than  in  D.  Carolina,  the  tegmina 
are  proportionally  longer  in  both  sexes  of  Carolina  and  absolutely 
longer  in  the  male  of  that  species,  so  that  the  latter,  in  spite  of 
the  names,  is  the  long-winged  form.  However,  D.  longipennis, 
which  ranges  from  "Idaho  and  Montana  to  New  Mexico  and  Tex- 
as," has  other  characters  sufficiently  defining  it  as  a  valid 
species. 
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^11.     Spharagemon  Scudder  1875a,  467.     (Gr.,  "to  crackle.") 


Medium  sized  species,  having  the  body  slender,  more  or  less 
compressed;  head  somewhat  swollen  above;  vertex  shaped  much 
as  in  Dissosteira,  but  the  sides  converging  more  rapidly,'  median 
carina  faint  or  wanting,  angled  front  margin  absent,  foveolie  wid- 
er and  more  distinct ;  frontal  costa  narrow,  sulcate,  at  least  below 
the  ocellus,  its  margins  feebh'  converging  above  the  antennfe  and 
continuous  with  those  of  vertex ;  antennae  in  both  sexes  about  as 
long  as  hind  femora,  filiform,  the  joints  of  basal  third  slightly 
flattened;  pronotum  with  disk  of  metazona  flat,  that  of  prozona 
more  or  less  tectiform ;  median  carina  usually  high,  strongly  com- 
pressed, cut  slighth^  in  front  of  middle  by  a  deej)  but  narrow 
notch,  that  portion  on  metazona  usually  more  or  less  arched; 
lateral  carinae  usually  distinct  onh^  on  metazona ;  lateral  lobes  as 
in  Dissosteira ;  tegmina  relatively  shorter  than  in  Dissosteira,  the 
intercalary  vein  less  distinct  and  nearer  the  median  than  the 
ulnar  vein;  wings  yellow,  with  a  dark  curved  median  band,  the 
outer  portion  hyaline ;  hind  femora  rather  stout  and  short,  equall- 
ing or  slightly  surpassing  the  tip  of  abdomen ;  hind  tibijp.  in  our 
species,  usually  with  at  least  the  apical  half  red;  valves  of  ovi- 
positor short,  but  little  exserted. 

This  genus  is  so  closely  related  structurally  to  Dissosteira  that 
Saussure  (1884,  135)  placed  it  as  a  subgenus  under  that  name, 
though  Spharagemon  has  priority.  Both  Scudder  (1875a)  and 
Morse  (1895a)  have  published  revisions  of  the  genus,  treating  the 
species  known  to  them  at  the  dates  given.  All  the  forms  are  very 
closely  related,  so  much  so,  indeed,  that  a  satisfactory  separation 
of  the  species  is  a  most  perplexing  problem  to  the  systematist. 
Morse  considered  several  of  our  eastern  forms  as  only  geographic 
races  of  the  older  named  species,  but  Scudder  evidently  did  not 
agree  with  him  for  in  his  catalogue  (1900)  he  failed  to  list  Morse's 
var.  scudderi  either  as  a  variety  or  synonj^m,  and  placed  icyom- 
ingianum  as  a  distinct  species  and  not  as  a  variety  of  cbllare.  If 
this  omission  and  placement  were  intentional  and  not  an  over- 
sight he  was,  from  my  viewpoint,  not  far  wrong  in  his  conclusions. 

In  regard  to  the  general  color  of  the  various  forms,  Morse 
(1895a,  288)  has  well  said:  "Variation  in  color  in  this  genus,  in 
common  with  other  Oedipodinse,  counts  for  very  little;  the  same 
species  or  race  may  be  of  all  shades  from  a  general  dark  fuscous  to 
a  pale  buff  or  even  a  bright  reddish-brown,  even  in  specimens 
from  the  same  spot,  yet  it  is  probable  that  the  general  tint  of  a 
large  series  will  be  found  to  agree  with  the  color  of  the  soil  of 
the  locality  or  other  peculiarity  of  environment." 
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Kirby,  who  does  not  recognize  races  or  varieties  in  his  Cata- 
logue, though  he  includes  numerous  known  synonyms  as  species, 
accredits  to  Spharagemon  (1910,  233)  11  species,  ten  from  the 
United  States  and  one  from  Mexico.  I  believe  that  two  of  the  so- 
called  varieties  of  Morse  are  valid  species,  and  recognize  five  spe- 
cies as  inhabiting  the  Eastern  States. 

KEY   TO   EASTERN   SPECIES  OF   SPHARAGEMON. 

a.     Hind  tibiae  with  a  distinct  pale  ring  on  basal  third,  back  of  or  behind 

which  is  a  black  one  of  equal  width;    median  carina  of  pronotum 

equally  compressed  throughout  (Fig.  90,  c,  d.) 

b.     Apical  two-fifths  of  hind  tibiae  bright  coral-red;   hind  margin  of 

metazona  of  male  obtuse-  or  at  most  right-angled.      118.     bolli. 

6&.     Apical  two-fifths  of  hind  tibiae  dull  brownish-yellow,  tinged  with 

fuscous;  hind  margin  of  metazona  of  male  acute-angled. 

119.      CREPITANS. 

aa.     Hind  tibiae  usually  wholly  red  or  dull  yellow,  rarely  with  a  pale  sub- 
basal  ring,  and  this  then  without  a  black  one  behind  it;  basal  or  dis- 
tal third  of  prozonal  disk  more  or  less  elevated  and  broadly  joined  to 
median   carina,   making   the  latter   unequally   compressed   at   that 
point  (Fig.  90,  e,  g.) 
'    c.     Median  carina  of  prozona  with  upper  edge  more  or  less  sinuate; 
hind  margin  of  metazona  obtuse-  or  at  most  right-angled;  hind 
tibiae  with  an  ill  defined  pale  ring  near  base. 
d.     General  color  grayish-brown,  the  tegmina  distinctly  mottled  and 
barred  with  fuscous;    median  carina  of  pronotum  relatively 
high,  distinctly  arched  on  metazona;  posterior  prozonal  tip  of 
median  carina  projected  back  partly  over  the  deep  suboblique 
notch.    (Fig.  90,  g.)  120.     saxatile. 

dd.  General  color  purplish-brown,  the  tegmina  but  feebly  maculate; 
median  carina  of  pronotum,  especially  in  female,  very  low, 
nearly  straight  on  metazona;  posterior  prozonal  tip  of  carina 
not  projected  backward  over  the  shallow  nearly  vertical  notch. 

121.      PLANUM. 

cc.  Median  carina  of  prozona  cristate  with  upper  edge  straight  or 
feebly  arched,  its  hind  margin  strongly  projected  backward  to 
partly  or  wholly  cover  the  very  oblique  notch  (Fig.  90,  e,  f); 
hind  margin  of  metazona  acute-angled;  hind  tibiae  without  a 
pale   ring   at  base.  122.     wyomingianum." 

118.     SPHARAGEMON  BOLLi  Scudder,  1875a,  469.     Boll's  Locust. 

Size  large  for  the  genus,  the  males  but  little  the  smaller.  Ground 
color  variable,  that  of  male  usually  grayish  or  fuscous,  of  female  rusty 
brown  or  pale  buff,  the  face  grayish  or  yellowish;  antennae  brownish  or 
grayish  at  base,  fuscous  at  apex.  Tegmina  sprinkled  throughout  with 
minute  blackish  spots,  these  in  male  aggregated  into  three  more  or  less 
distinct  dark  cross  bars;  female  often  with  only  faint  traces  of  these  bars 


**A  northwestern  species,  5"  collarc  Scudder,  has  been  recorded  from  northern  Illi- 
nois by  Scudder  (1875a,  470)  and  from  northern  Indiana  by  Morse  (1895a,  297),  but 
these  records  were  probably  based  on  5.  wyomitigianum  as  no  specimens  of  undoubted 
collare  from  either  of  these  two  states  have  been  taken  in  recent  years. 
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visible.  Wings  pale  greenish-yellow  at  base  this  hue  followed  by  a  broad 
median  curved  fuscous  band  which  gives  off  an  inward  projecting  spur 
near  front  margin;  apical  third  of  wing  transparent  smoky,  the  extreme  tip 
in  male  often  of  same  hue  as  median  band.  Hind  femora  with  alternating 
bars  of  black  and  yellow,  three  each,  on  inner  face;  outer  face  dull  yellow- 
ish or  grayish-brown  with  three  or  four  oblique  indistinct  dark  brown 
bands;  hind  tibiae  as  described  in  key.  Vertex  almost  flat,  its  sides  low, 
converging  in  front  to  meet  those  of  frontal  costa;  foveolae  distinct,  trian- 
gular. Fronotum  with  disk  but  feebly  rugose;  median  carina  higher  in 
male  than  in  female,  prozonal  portion  more  cristate  than  metazonal,  the 
latter  more  elevated  in  front  than  behind,  the  notch  of  carina  subvertical. 
Length  of  body,  $,  20—28,  $,  27—36;  of  antennae,  $,  12—15,  $,  13—16; 
of  pronotum,  $,7,  9,9;  of  tegmina,  $ ,  25 — 32,  $,  27 — 34;  of  hind  femora, 
$,  14—16,  9,  13—19  mm.    (Figs.  96c.,  102.) 

This  is  a  common  locust  throughout  the  central  and  southern 
thirds  of  Indiana,  but  much  less  numerous  northward,  where  it 

seems  to  be  replaced  in  part  by  8. 
icyomingianum,  though  it  has  been 
taken  in  Starke  and  Lake  counties. 
It  frequents  paths  and  bare  places  in 
dry  ui)land  woodland  pastures,  espe- 
cially those  which  include  the  slopes 
of  high  hills,  roadsides  and  stubble 
fields.  In  the  northern  counties  it  is 
found  most  abundantly  along  the 
sandy  edges  of  woodlands  and  in  old 
fields.  In  Crawford  County  mature 
specimens  from  eggs  hatched  in 
si)ring,  have  been  taken  on  June 
25th ;  in  Yigo  County-,  on  June  30th. 
The  males  flv  much  farther  than  the 

Fig.    10..      Male.      (After   Lugger.)       fe^j^igg     ^ud"^  OU      arising      from      the 

ground  emit  a  short  and  rather  low  rattling  note.  The  females 
are  clumsy  in  their  movements,  and  prefer,  after  being  flushed 
once  or  twice,  to  lie  still  when  approached,  as  close  to  the  ground 
as  possible,  relying  upon  their  protective  coloration  to  prevent 
discovery. 

The  known  range  of  8.  holli  is  a  wide  one,  extending  from 
Maine  and  southern  Ontario,  west  to  Aweme,  Manitoba  and  Colo- 
rado, and  south  and  southwest  to  northern  Florida,  Oklahoma, 
central  Texas  and  Las  Vegas,  Xew  Mexico.  In  Florida  it  appears; 
to  be  scarce,  the  only  definite  known  locality  being  Tallahassee, 
the  other  records  from  the  northern  part  of  the  State  being  based 
on  /S^.  crepitans.    In  Ontario  Walker  (1898,  261)  found  it  common 
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locallj'  between  June  24  and  October,  its  stridulation  being  "a 
rapid  and  rather  loud  rattling  sound  resembling  that  of  Arphia 
sulphureay  Morse  (1907,37)  says  that:  ''It  is  one  of  the  few 
sylvan  geophilous  locusts,  its  distribution  coinciding  with  that  of 
dry  woodlands.  In  the  Northern  States  it  frequents  old  sandy 
fields  as  well  as  the  more  open  woods  and  forest  paths  and  mar- 
gins. It  is  widely  and  generally  distributed  in  suitable  localities 
throughout  its  range,  never  becoming  abundant  even  locally." 

Individuals  of  S.  holli,  like  those  of  D.  Carolina  and  other  Oedi- 
pods,  have,  in  late  summer,  the  peculiar  habit  of  sustaining  them- 
selves in  the  air,  about  three  feet  above  the  ground,  for  several 
minutes.  While  poising  in  this  manner  above  one  spot,  they  make 
a  dry,  rvistling  note,  which  is  perhaps  a  call  to  some  nearby  mem- 
ber of  the  opposite  sex.  The  S.  halteatum  Scudder  (1875a^  469)  is 
a  synonym  of  S.  holli. 

119.     Spharagemon  crepitans  (Saussure),  1884,  140.     Crepitating  Locust. 

This  form  was  separated  by  Saussure  as  a  variety  of  bolli,  his  brief 
differential  diagnosis,  freely  translated,  being  as  follows:  "More  slender: 
crest  of  pronotum  lower,  scarcely  arcuate,  dorsum  (of  pronotum)  densely 
granulate.  Wings  narrower,  the  apex  hyaline;  humeral  field  narrower, 
with  apex  subparabolic,  the  fuscous  fascia  of  disk  narrower.  Hind  femora 
more  slender,  their  lower  margin  less  dilated.  Length  of  body,  $,  36; 
tegmina,  36  mm." 

S.  crepitans  was  placed  as  a  distinct  species  by  Morse  (1895a, 
290)  and  I  believe  justly  so.  The  two  forms  can  be  readily  dis- 
tinguished by  the  characters  given  in  the  key;  R.  &  H.  (1916,  185) 
stating  that  numerous  specimens  shoAV  clearly  that  "the  caudal 
tibisp  are  never  as  highly  colored  as  in  S!.  holli,  and  are  in  the  ma- 
jority of  cases  cinnamon-buff."  The  specimens  at  hand  show  that 
the  median  fuscous  band  of  wing  is  wider  than  in  holli,  not  nar- 
rower as  stated  by  Saussure;  and  that  the  disk  of  pronotum  does 
not  ap})reciably  differ  in  its  granulation  or  rugoseness.  However, 
the  front  margin  of  prozona  is  more  distinctly  angulate  and  the 
general  coloration  more  uniform. 

Saussure's  type  of  crepitans,  evidently  a  unique  female,  was 
from  Georgia,  and  the  species  is  known  only  from  that  State  and 
Florida.  In  Florida  it  has  been  recorded  by  R.  &  H.  (loc.  cit.) 
from  Jacksonville,  Carrabelle,  Cedar  Keys  and  Key  West,  they 
stating  that  it  has  never  been  found  far  inland  from  the  ocean. 
However,  sjiecimens  in  the  Gainesville  collection  were  "taken 
July  28,  on  a  dry  slo])e  in  an  open  field  near  a  stream,  about  a  mile 
west  of  the  University."  (Watson.)  At  Cumberland  Island,  Ga., 
it  was  found  bv  R.  &  H.  to  be  "abundant  on  the  sandv  soil  of  a 
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live-oak  hammock,"  and  at  other  localities  usually  among  palmetto 
scrub.  At  Key  West  it  was  taken  by  them,  July  7,  under  bushes 
in  high  jungle  undergrowth  of  the  keys,  where  its  flight  was 
usually  low  and  for  short  distances. 

120.     Spharagesiox  saxatile  Morse,  1894b,  229.     Ledge  Locust. 

Size  medium,  rather  stout,  less  compressed  than  holli.  General  color 
as  in  key,  darker  above,  paler  below.  Occiput  blackish,  face  and  cheeks 
gray,  punctate  with  black  and  brown;  antennae  with  basal  two-thirds  an- 
nulate with  dull  yellow  and  fuscous,  apical  third  uniform  fuscous.  Pro- 
notum  gray,  mottled  with  black,  disk  usually  with  a  broad  x-shaped  ash- 
gray  blotch,  widest  on  metazona.  Tegmina  brownish  at  base,  then  usually 
trifasciate  with  fuscous;  tips  transparent,  dotted  with  fuscous.  Basal  two- 
fifths  or  more  of  wings  sulphur-yellow,  this  bordered  without  by  a  broaa 
tuscous  band,  from  which  a  subcostal  spur  projects  half  way  to  base;  api- 
cal fourth  of  wing  transparent  with  veins  and  small  spots  fuscous.  Hind 
femora  ash-gray  barred  with  fuscous;  inner  face  yellow  with  four  black- 
ish bands,  the  two  basal  ones  more  or  less  united.  Hind  tibiae  coral-red, 
a  pale  ring  near  base,  spines  tipped  with  black.  Vertex  elongate-oval, 
disc  concave,  sides  distinct,  converging  in  front,  median  carina  evident 
but  faint;  foveolae  small,  shallow,  subtriangular  or  v-shaped,  the  basal  side 
not  closed.  Frontal  costa  narrow,  distinctly  sulcate  from  antennae  down- 
ward, male;  wider,  sulcate  only  below  the  ocellus,  female.  Pronotum  with 
prozona  constricted,  rugose;  metazona  broad,  flat,  its  hind  margin  obtuse- 
angled,  female,  right-angled,  male;  median  carina  as  described  in  key, 
higher  and  cristate  on  prozona,  gradually  lower  to  apex  on  metazona 
(Fig.  90,  g);  lateral  carinae  distinct  on  metazona  and  apical  third  of  pro- 
zona. Tegmina  strongly  surpassing  abdomen  in  both  sexes.  Hind  femur 
reaching  tip  of  abdomen,  female,  exceeding  it  2 — 3  mm.,  male.  Length  of 
body,  S,  20—24,  9,  28—34;  of  antennae,  $  and  9,  12—14;  of  tegmina,  $, 
21 — 25,   9,  25 — 31;  of  hind  femora,   $,  11.5 — 14,  9,  14 — 17  mm. 

Living  specimens  of  this  handsome  rock  frequenting  locust 
were  first  seen  by  me  at  Xorth  ^fadison.  Conn.,  Aug.  26 — 28,  1896. 
Specimens  had  been  previously  received  from  Morse,  and  I  was 
on  the  lookout  for  it.  They  were  found  only  on  the  highest  ledges 
in  sunny  open  glades  along  the  Hammonasset  River.  In  my  field 
note  book  I  wrote  at  the  time:  "Spharagemon  saxatile  occurs 
only  on  the  lichen-covered  tops  of  the  ledges.  The  males  are  very 
shy  and  difficult  to  approach,  moving  short  distances  with  a 
quick,  almost  noiseless  flight,  in  longer  ones  making  a  rather  loud 
rattling  sound.  Their  hues  accord  so  perfectly  with  the  lichens 
and  gray  rocks  that  they  must  be  marked  down  carefully  and  even 
then  cannot  always  be  seen  until  they  move.  A  female  flutters 
down  within  three  feet  of  where  I  am  seated.  No  sooner  does  she 
alight  and  compose  herself  than  two  males,  resting  nearby  but 
before  unnoticed,  make  a  rush  for  her.  With  short  ado  one  mounts 
her  back  and  the  other  jumps  on  top  of  the  two.    Soon  discover- 
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ing  his  mistake  he  leaps  down  behind  them  and  sulks  in  disap- 
pointment. Arising  stealthily  with  a  quick  motion  I  throw  the 
net  flat  down  over  them  and  capture  the  trio  at  one  stroke." 

In  the  notes  following  his  original  description,  Morse  says: 
"I  have  named  this  species  suxatile  for  the  reason  that  it  finds  life 
most  to  its  taste  in  unsettled  somewhat  wooded  districts  of  a 
rocky,  often  elevated  character.  Here  it  finds  a  congenial  home 
and  may  be  seen  during  the  latter  half  of  the  season  crawling  ac- 
tively about  over  the  lichened  ledges,  whose  tints  harmonize  with 
its  own,  or  flying  from  one  to  another,  stridulating  loudly  as  it 
goes.  In  its  fresh  state  it  is  one  of  the  most  handsome  of  our  New 
England  locusts  and  even  cabinet  specimens  vividly  recall  the  cool 
gray  of  the  rocks,  the  glory  of  the  golden-rod  and  the  tints  of  the 
reddened  stems  of  trailing  vines.  So  well  do  the  colors  of  its 
body  match  those  of  its  chosen  haunts — the  pale  greenish-gray  and 
ashy  of  the  paler  rocks  and  their  lichen  coverings,  the  brown  and 
black  of  other  lichens  and  the  darker  hornblende  and  iron-stained 
weathered  rocky  fragments, — that  it  is  quite  difficult  to  distin- 
guish when  at  rest,  and  being  an  extremely  alert  insect  some 
strategy  is  required  for  its  capture." 

The  known  range  of  saxatile  is  a  limited  one,  extending  from 
Massachusetts  and  Connecticut  south  and  southwestward  in  the 
mountains  to  Maryland  and  Virginia. 

121.     Spharagemon  planum  Morse,  1904a,  13. 

Form  and  size  of  S.  bolli,  the  body  less  compressed.  General  color  pur- 
plish-red in  life,  fading  to  dark  purplish-brown.  Antennae  as  in  saxatile. 
Tegmina  feebly  maculate  with  fuscous,  the  usual  transverse  fuscous  bars 
faint  or  wanting.  Wings  as  in  8.  bolli.  Hind  femora  with  two  more 
or  less  distinct  fuscous  bars  on  outer  face;  inner  face  yellow  with  three 
black  bars,  the  two  basal  ones  broadly  connected  along  the  middle  and 
lower  margin.  Hind  tibiae  with  knees  black,  bordered  behind  by  a  pale 
ring,  apical  two-thirds  coral-red,  the  sides  sometimes  tinged  with  fuscous 
near  the  pale  basal  annulus.  Vertex  as  in  saxatile:  foveolae  smaller,  less 
distinct,  the  basal  side  distinctly  margined.  Frontal  costa  with  sulcus 
shorter,  more  shallow,  male,  longer  and  deeper,  female,  than  in  corres- 
ponding sexes  of  saxatile.  Pronotum  with  median  carina  of  almost  equal 
height  throughout;  much  lower  and  less  arched  in  both  sexes  than  in 
saxatile;  prozona  not  constricted  nor  with  its  surface  rugose  as  there,  the 
first  transverse  sulcus  almost  cutting  its  crest  at  basal  third;  metazona 
with  hind  margin  obtuse-angled  in  both  sexes;  lateral  carinae  rounded 
and  indistinct  on  metazona,  absent  on  prozona.  Tegmina  broader  than 
in  saxatile,  the  dilation  at  basal  third  of  costal  margin  more  evident. 
Hind  femora  reaching  tip  of  abdomen,  male,  3  to  4  mm.  shorter  than  ab- 
domen, female.  Length  of  body,  ^,23,  $,33;  of  tegmina,  ^ ,  23,  $,29; 
of  hind  femora,  $ ,  li,  $ ,  15.5  mm. 
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Jarman  Gap,  Va.,  Aug.  1  (Fox).  This  locust  was,  strangely  to 
say.  placed  as  a  variets-  of  saxatUe  by  Morse,  but  in  color,  in  struc- 
ture of  facial  costa,  and  especially  in  form  and  height  of  median 
carina  of  pronotum,  it  is  very  distinct.  Aside  from  the  structure 
of  the  median  pronotal  carina  it  is  much  closer  to  bolU  than  to 
saxatile.  not  only  in  form  and  size,  but  also  in  color  and  general 
facies.  Moreover,  it  is  not  a  saxicolous  species,  restricted  to  bare 
rock  surfaces,  as  is  saxotile,  but  has  the  same  haunts  as  holli,  as 
is  shown  by  the  notes  of  both  Morse  and  Fox.  The  former  (1904, 
36)  states  that  at  the  typical  locality,  Wytheville,  Ya.,  he  "found 
it  plentiful  locally  on  a  thinly  grassed,  gravelly  hill-slojje,  accom- 
panied by  its  congener,  holli.  and  exactly  matching  in  coloration 
the  purplish-red  iron-bearing  fragments  of  rock  and  soil  on  which 
it  made  its  home."  Fox  (1917)  says  that:  '^\t  Jarman  Gap  it 
occurred  in  considerable  numbers  in  a  closely  grazed  grassy  pas- 
ture on  the  summit  of  a  ridge,  while  at  Monterey  it  was  common 
on  the  higher  and  steeper  slopes,  on  cleared  but  untilled  rocky 
ground  close  to  the  margin  of  the  woods,  frequenting  bare,  thinly 
grassed  (Danthonio)  or  briery  areas.  In  all  places  it  was  asso- 
ciated with  S.  hollU' 

If  planum  is  a  variety  of  anything  it  must  be  one  of  holli.  but 
the  characters  as  above  set  forth  in  the  key  and  description  are 
deemed  sufficient  to  raise  it  to  specific  rank.  There  is  a  possi- 
bility that  it  may  have  been  originally  a  hybrid  of  bolli  and  saxa- 
tile. partaking  somewhat  of  the  characters  of  both.  Aside  from 
the  localities  mentioned  it  is  recorded  only  from  Lehigh  Gap,  Pa. 
(Rehn.  1902c),  under  the  name  of  Trinierotropis  citrina  Scudd. 

122.     Sphabagemox  wyomixgiaxum    (Thomas),  1872,   462.     Mottled   Sand 

Locust. 

Smaller  and  more  slender  than  our  other  eastern  species.  General 
color  pale  yellowish-  or  pinkish-brown,  everywhere  sprinkled  and  spotted 
with  darker  brown  or  fuscous;  face  ash-gray  or  yellowish,  sprinkled  with 
minute  darker  spots  Antennae  fuscous  at  tip,  paler  toward  base.  Sides 
of  pronotum  with  two  indistinct  dusky  bands,  the  upper  in  the  place  of 
the  lateral  carinae  on  prozona.  Tegmina  with  three  transverse  bars  of 
fuscous  spots,  the  dorsal  field  often  brownish-red.  Win^s  similar  to  thosf; 
of  holli.  the  median  black  band  narrower  toward  the  anal  angle  which  it 
reaches.  Hind  femora  pale  brown  or  gray,  with  traces  of  four  fuscous 
cross-bars;  within  sulphur-yellow,  with  three  or  four  more  or  less  com- 
plete black  bars,  the  two  basal  ones  often  united.  Hind  tibiae  coral-red 
or  pinkish,  paler  at  base;  spines  with  extreme  tips  black.  Vertex,  viewed 
from  above,  about  as  broad  as  eye,  median  carina  usually  evident  but 
faint.  Eyes  of  male  larger  and  more  prominent  than  usual.  Pronotum 
with  disk  flat  on  metazona,  somewhat  sloping  on  prozona,  slightly  angu- 
late  in  front,  acute-angled  behind;  median  carina  high,  compressed,  arched 
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on  both  pro-  and  metazona,  especially  on  latter;  prozona  in  male  with  crest 
of  carina  distinctly  sloping  toward  head;  notch  plainly  oblique,  very  nar- 
row, often  nearly  or  wholly  closed  above  by  the  overlapping  ends  of  the 
carina  (Fig.  90,  e,  f.)  Tegmina  surpassing  femora  by  about  one-third 
their  own  length.  Legs  and  ventral  portion  of  bouy  usually  very  pubes 
cent,  with  long  grayish  hairs.  Length  of  body,  $,  19 — 25,  $,  24 — 30;  of 
antennae,  $,  10—12.5,  9,  10—13;  of  prorotum,  $,  5—7,  $,  6.5—7.4;  of 
tegmina,  $,  19—26,  $,  23—28;  of  hind  femora,  $,  11—14,  5,  14—16  mm 
(Fig.  103.) 

This  small,  but  handsome,  locust  is  quite  common  in  the  sand 
covered  areas  of  the  northern  third  of  Indiana.    The  earliest  date 

for  the  adult  is  July 
14th,  in  Fulton  County, 
when  it  was  found  in 
numbers  and  had  prob- 
ably been  mature  for  a 
week  or  longer.  It  oc- 
curs most  abundantly 
along  the  thinly  vege- 
tated sandy  tracts  twen- 
ty rods  or  more  back 
Fig.  103.    Male.    (After  Lugger.)  fp^jj^  ^j^g  water  margin 

of  lakes,  in  old  sandy  cultivated  fields  and  along  railways  and 
roadsides.  In  such  localities  it  is  often  found  in  company  with 
Psinidia  fenestralis  and  less  frequently  with  8.  holli.  It  seldom 
leaps  when  disturbed,  but  uses  the  wings  to  propel  itself  in  a  flight 
of  about  30  yards;  the  males  making  a  faint  crackling  noise  as 
they  clear  themselves  from  the  earth,  while  the  females  are  noise- 
less. In  a  corn  field  near  Lake  Maxinkuckee,  I  once  found  wyom- 
ingiamim  very  common  on  August  17th,  over  about  two  acres  of 
the  most  sandy  portion.  Resting  on  the  soil  between  the  rows, 
they  were  very  difficult  of  detection,  and  eight  times  out  of  ten 
were  not  seen  until  flushed,  unless  they  had  previously  been 
"marked  down"  as  they  alighted.  A  few  were  also  taken  from  the 
sandy  margin  of  the  lake,  but  careful  search  over  a  wide  extent  of 
territorv  failed  to  reveal  them  elsewhere.  It  will  probably  be 
found  in  the  vicinity  of  most  of  the  lakes  of  the  State. 

This  locust,  as  above  defined,  I  consider  sufficiently  distinct 
to  retain  as  a  valid  species  under  the  name  given  it  by  Thomas. 
It  was  so  retained  by  Scudder  (1900)  though  made  a  variety  of 
collare  by  Saussure  and  Morse  and  a  synonym  of  collare  by  Kirby. 
The  two  forms  overlap  in  distribution  and  perhaps  merge  where 
so  overlapping.  The  retaining  of  wyomingianum  as  distinct  is 
therefore  more  or  less  arbitrary  and  a  matter  of  individual  opin- 
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ion.  The  eastern  form  described  by  Morse  (1894b,  226)  as  S. 
wqualc  scudderi  and  afterward  (1895a,  297)  changed  to  S.  collare 
scudderi  I  regard,  however,  as  an  absolute  synonym  of  wyomingi- 
aninn.  In  none  of  his  papers  has  Morse  given  any  fixed  characters 
separating  the  two  forms,  and  in  his  Key  to  New  England  Oedi- 
podinae  (1897,  35)  he  does  not  recognize  wi/omingianum  as  inhab- 
iting New  England,  though  Walden  (1911)  records  it  from  a  num- 
ber of  localities  in  Connecticut.  The  comparative  distinctions 
given  by  Morse  of  greater  size  of  scudderi  and  different  fasciation 
of  inner  face  of  hind  femora  will  not  hold.  Specimens  of  un- 
doubted injotnincj'mnnm  at  hand  from  northern  Indiana  and  Illi- 
nois and  Gainesville,  Fla.,  exceed  in  size  any  measurement  given 
by  Morse  for  scudderi,  and  R.  &  H.  (1916,  187)  show  that  the  same 
is  true  of  specimens  from  Virginia  and  Georgia.  The  black  bars 
on  inside  of  hind  femora  of  iryomingianum  vary  from  two  to  four, 
being  sometimes  connected  and  often  not,  so  that  their  value  as  a 
distinctive  character  is    nil. 

The  known  distribution  of  loyomingianum ,  as  here  recognized, 
is  a  wide  one,  extending  from  Maine  and  southern  Ontario  west 
to  Minnesota,  Wyoming,  Utah  and  Colorado,  and  south  and*south- 
west  to  North  Carolina,  Georgia  and  northern  Florida,  where  it 
has  been  recorded  only  from  Fernandina,  Gainesville  and  Live 
Oak.  In  Oklahoma  and  Texas  it  appears  to  be  replaced  by  S.  cris- 
tatuDi  Scudd.,  distinguished  mainly  by  its  higher  median  carina, 
which  will  probably  prove  to  be  only  a  race  or  variety  of  wyom- 
inglanuni.  The  latter  is  said  by  Bruner  to  inhabit  the  high 
prairies  of  Nebraska. 

Of  the  occurrence  of  wyomingianum  in  Minnesota  Somes  (1914, 
57)  says:  "We  have,  as  yet,  found  this  species  only  in  the  south- 
eastern part  of  the  State,  usually  on  the  sandy  margins  of  the 
Mississippi  and  its  tributaries.  Upon  the  almost  clear  sand  which 
it  frequents,  its  pale  color  and  faintly  marked  pattern  blend  beau- 
tifully with  the  lights  and  shadows,  rendering  it  almost  invisible 
until  it  moves.  Its  flight  is  swift  and  strong,  though  not  usually 
prolonged,  and  it  rises  with  almost  the  swiftness  of  a  Cicindela." 

The  /S*.  oculatum  Morse  (1894b,  232)  is  a  synonym  and  the  New 
England  records  of  >S'.  (pquale  Say  by  Harris  and  Scudder  are  also 
to  be  referred  to  wyomingianum. 

VIII.    SciRTETiCA  Saussure,  1884, 135.    (Gr.,  "to  leap"  + 
"grasshopper.") 

vSmall  slender  bodied,  moderately  compressed  species,  having 
the  disk  of  vertex  rather  narrow,  elongate-oval,  its  sides  low,  con- 
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verging  but  not  meeting  either  before  or  behind,  the  hind  border 
therefore  sub-obsolete;  median  carina  evident  but  faint;  foveolae 
short,  broadly  triangular ;  eyes  of  moderate  size,  strongly  convex ; 
frontal  costa  narrow,  sulcate  throughout,  male,  below  the  antennae, 
female,  sides  parallel,  feebly  converging  at  junction  with  vertex; 
antennae  filiform,  one-half  or  more  longer  than  head  and  prono- 
tum  together,  male,  one-fourth,  female;  prozona  rather  strongly 
constricted,  its  front  margin  truncate ;  metazona  wide,  flat,  nearly 
smooth,  its  hind  margin  strongly  obtuse-angled;  median  carina 
very  low,  cut  in  front  of  middle  by  the  principal  sulcus  (Fig.  96, 
d)  ;  prozonal  portion  slightly  the  higher,  sinuate,  rarely  feebly 
cut  by  the  first  transverse  sulcus;  lateral  lobes  deeper  than  long, 
front  margin  vertical,  hind  one  nearly  so,  lower  one  as  in  Dissos- 
teira;  tegmina  and  wings  narrow,  the  latter  colored  as  shown  in 
Fig  104 ;  hind  femora  slender,  slightly  surpassing  tip  of  abdomen, 
male,  reaching  tip  or  a  little  shorter,  female;  hind  tibiae  in  great 
part  red;  valves  of  ovipositor  slender,  but  feebly  exserted.  One 
species  and  a  geographic  race  occur  in  the  Eastern  States. 

KEY   TO   EASTERN   FORMS   OF    SCIBTETICA. 

a.     Basal  third  or  more  of  wings  pale  sulphur-yellow;   hind  tibiae  with 
both  pale  and  fuscous  rings  near  base  usually  well  defined. 

123.       MARMOBATA. 

aa.  Basal  third  or  more  of  wings  orange  or  chrome-yellow;  hind  tibia; 
without  distinct  fuscous  ring  behind  the  pale  one,  the  latter  poorly 
defined.  123a.     picta. 

123.     SciBTETiCA  MARMORATA  (Harris),  1841,  145.  Northern  Marbled  Locust. 

Color  exceedingly  variable,  usually  ash-gray,  more  or  less  mottled  and 
barred  with  brown  and  fuscous;  sometimes  bright  reddish-brown  or  the 
hue  of  hematite.  Face  usually  gray  with  dark  spots;  occiput  brown  with 
gray  spots;  antennae  dull  yellow  at  base,  apical 
third  darker.  Pronotum  grayish-yellow  with  a 
black  bar  behind  eye  and  another  below,  or  black- 
ish-fuscous with  pale  blotches;  sometimes  reddish- 
brown  with  lower  sides  only  pale;  often  with  a 
broad  x-shaped  dull  yellow  mark  on  disk  Teg- 
mina usually  brown  or  blackish,  with  two  or  three 
large  subquadrate  pale  spots  on  apical  two-thirds 
wing  of  male  of  5".  mar-  of  costal  field,  the  basal  one  the  longer;  often 
tnorata.  (After  R.  &  H.)  grayish,  thickly  mottled  with  fuscous  dots  and 
blotches.  Front  and  middle  femora  gray,  annulate  with  fuscous;  hind 
femora  dull  yellow  with  two  or  three  curved  fuscous  bars  on  outer  face; 
within  yellow  with  three  black  bars.  Hind  tibiae  with  pale  ring  at  base, 
followed  by  dark  one  of  equal  width,  apical  half  or  more  coral-red.  Unde'. 
surface  dull  yellow.  Structural  characters  as  above  given.  Length  of 
body,    S,  15—19,    $,  22—25;    of  antennae,    $,  10.5—12.5,    $,  9.5—10.5;    of 
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tegmina,    $,  17—20,    9,  21—22.5;   of  hind  femora,    $,  9.3—10.7,    $,  10.5— 
12.5  mm. 

Provinceton,  Mass.;  North  Haven,  Conn.  (Morse)  ;  Gravenhurst 
and  Severn  River,  Ont.  [Walker).  A  handsome  mottled  species 
of  limited  distribntion,  recorded  definitely  only  along  or  within 
a  few  miles  of  the  coast  in  Massachusetts,  Connecticut  and  New 
Jersey,  and  from  several  points  in  Ontario  and  Michigan. 

Harris  (1862.  179)  calls  it:  "One  of  our  prettiest  species 
found  in  the  open  places  contiguous  to  or  within  pitch-pine  woods, 
flying  over  the  scanty  grass  and  reindeer  moss  which  grow  in 
these  situations.  It  appears  in  the  perfect  state  from  the  middle 
of  July  to  the  middle  of  October."  Morse  (1897,  89)  says:  "Like 
the  species  of  Spliaragemon  it  is  a  wide-awake  and  rather  shy  lo- 
cust, best  secured  by  marking  down  and  approaching  cautiously, 
cai)turing  it  with  a  swift  sweep  of  the  net  as  soon  as  within  strik- 
ing distance.  Its  stridulation  and  flight  are  very  similar  to  those 
of  »Sr.  hoUL- 

At  Douglas  Lake,  Mich.,  Vestal  (1914,  107)  found  it  rather 
flumerous  in  July  and  August  in  an  open  forest  among  the  under- 
growth of  bracken  fern  and  blueberry,  and  states:  "It  appears 
to  be  associated  with  lichen  surfaces  in  rather  open  situations, 
somewhat  after  the  manner  of  Trimerotropis  saxatile  McN.,  the 
markings  gi^ing  it  much  of  the  general  appearance  of  the  lichens 
upon  which  it  rests." 

123a.     SciRTETiCA  MARMORATA  piCTA    (Scudder),  1877b,  31.     Southern  Mar- 
bled Locust. 

Differs  from  marmorata  by  the  characters  given  in  key  and  by  having 
the  wings  broader,  their  greatest  width  contained  1.5  to  1.7  times  in  great- 
est length,  instead  of  1.8  to  1.9  times  as  in  marmorata:  fuscous  wing- 
band  broader,  usually  as  broad  as  the  width  of  the  yellow  disk  and  con- 
tinued around  nearly  to  anal  angle.  Disk  of  pronotum  never  with  an  x- 
shaped  pale  mark.  Tegmina  usually  darker,  the  pale  spots  smaller,  more 
numerous  and  more  generally  distributed,  the  dark  cross-bars  between 
the  pale  ones  not  as  well  defined.  Median  carina  of  pronotum  lower,  es- 
pecially so  in  female,  the  prozonal  portion  less  sinuous  and  more  evenly 
compressed,  the  disk  of  prozona  less  constricted.  Length  of  body,  $ , 
20—22,  9,  25—27;  of  antennae,  $,  10.5,  9,  11;  of  tegmina,  $,  23—24,  9, 
25— 2G;   of  hind  femora,    $,  10.5—11,   9,  11.5—12.5  mm.   (Fig.  105.) 

This  is  a  common  sand-frequenting  species  in  Florida,  and  has 
been  taken  by  me  at  all  collecting  stations  above  Ft.  Myers  and 
^liami,  and  by  others  from  numerous  localities  both  inland  and 
near  the  coast  throughout  the  State.  About  Dunedin  it  occurs 
in  both  nymph  and  adult  stages  during  the  entire  winter,  fre- 
quenting bare  sandy  places  in  open  woods,  sandy  paths  and  road- 
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ways,  and  the  sparsely  clothed  sandy 
stretches  just  back  of  the  beach  on  the 
Gulf  side  of  Hog  Island.  The  specimens 
taken  at  the  latter  place  were  much  paler 
than  those  from  the  mainland  and  were 
at  first  thought  to  be  T rimer otr opts 
maritima  (Harris). 
.     .  Morse  (1904,  37)  first  suggested  the 

Fig.    105.      Tegmen    and   wmg  ^  '  '  ^'^ 

of  male  of  s".  m.  picta.  X  i-5-  possibiHtv  of  picttt  being  a  southern  race 

(After  R.   &  H.)  "  .     .  i  i        -r-» 

of  luarmorata,  an  opinion  accepted  by  R. 
&  H.  (1912,  254)  after  the  comparison  of  numerous  specimens  from 
North  Carolina  showing  iiitergrading  characters.  The  known 
range  of  *S^.  m.  picta  extends  from  Southern  Pines,  N.  Car.,  west  to 
Augusta,  Ga.,  and  south  and  southwest  throughout  peninsular 
Florida  and  to  Gulfport,  Miss.  Throughout  this  range  it  is  found 
usually  in  small  colonies,  in  sandy  spots  of  open  woods,  often  in 
company  with  Psinidia  fenestraUs  (Serv.),  being  more  abundant 
immediately  along  the  seacoast  than  farther  inland.  Fresh  speci- 
mens easily  rank  among  the  most  handsome  of  our  southern  lo- 
custs. I  first  became  acquainted  with  picta  at  Ormond,  Fla.,  in 
March,  1899,  and  a  field  note  regarding  its  habits  (1902,  84)  is  as 
follows :  "In  an  old  orange  orchard  I  found  the  male  of  the  parti- 
colored sand  locust,  Scirtetica  picta  (Scudd.),  more  abundant 
than  at  am'  time  before.  He  has  the  most  prolonged  stridulation 
of  any  locust  known  to  me.  He  zig-zags  in  his  flight  almost  at 
right  angles,  sometimes  staying  in  the  air  for  half  a  minute,  fly- 
ing all  about  an  acre  or  more,  and  finally  alighting  on  the  sand 
within  a  yard  of  where  he  arose.  All  the  time  he  is  up  he  sounds 
his  musical  organ  with  every  stroke  of  his  wings,  making  a  loud 
z-rr-zrr-zrr,  like  the  subdued  note  of  the  harvest  fly.  Cicada  prui- 
nosa  L.',  or  the  prolonged  and  angry  buzz  of  a  big  bumble-bee.  This 
locust  has  so  far  been  recorded  only  from  Georgia  and  Florida, 
though  it  will  doubtless  be  found  farther  north  in  sandy  fields 
close  to  the  coast." 

Tribe   II.     TRIMEROTROPI. 

The  members  of  this  tribe  of  Oedipodinse  are  generally  smaller 
and  much  less  bulky  than  those  of  the  preceding  genera.  All  agree 
in  having  the  median  carina  of  pronotum  (except  in  Jtlcstohregma) 
very  low,  nearly  straight,  cut  feebly  but  distinctly  on  prozona  by 
the  first  transverse  sulcus,  again  at  or  slightly  in  front  of  middle, 
and  more  deeply  by  the  principal  sulcus  (Fig.  106,  c).  The  disk 
of  prozona  is  often  more  or  less  strongly  constricted  while  that 
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of  metazona  is  flat  and  usually  much  less  rugose  than  among  the 
members  of  Tribe  I.  Our  species  are  all  ammophilous  or  saxi- 
colous  in  habitat,  dwelling  along  the  sandy  beaches  of  sea  or  lake, 
in  old  fields  or  along  roadsides  in  extensive  sandy  areas,  or  on 
rocky  ledges  in  densely  wooded  districts.  None  of  them  inhabit 
the  open  pasture  lands  and  meadows  as  do  the  Arphias,  Spharage- 
mons  and  other  members  of  the  tribe  Hippisci.  Four  genera  rep- 
resent the  tribe  in  the  Eastern  States. 


Fig.    1 06.     a.   Wing  of  male  of  Hippisciis  apiculatus;    b,  same   of   Circotettix  verrucur 
latus;  c,  pronotum  of  Trimerotrofis  maritima.     (After  Morse.) 


KEY   TO   EASTERN    GENERA   OF   TRIMEROTROPI. 

Pronotum  strongly  constricted,  its  median  carina  subcristate,  cut  by 
the    principal    sulcus    at    or   near   the    middle,    the    metazona   but 
slightly  longer  than  prozona;   disk  of  vertex  between  the  eyes  as 
broad  or  broader  than  long;    antennae  strongly   flattened   basally. 
those  of  male  as  long  as  or  longer  than  hind  femora;   lower  hind 
angle  of  lateral  lobes  not  broadly  rounded;    smaller,  females  not 
over  25  mm.  in  length. 
6.     Basal  third  of  prozona  not  scutellate;  occiput  without  tubercles; 
foveolae  small,  shallow,  subcircular;   hind  tibiae  dull  greenish- 
white  with   a  dusky  ring  at  basal   third,  the  knee  and   apex 

fuscous.  I.      PSINIDIA,    p.    288 

&6.  Basal  third  of  prozona  between  the  notches  scutellate,  1.  e.,  form- 
ing an  ellipitical  plate  or  disk  with  raised  edges;  occiput  with 
a  number  of  small  tubercles;  foveolae  (in  our  species)  large, 
distinct,  triangular;  hind  tibiae  pale  blue  with  a  whitish  ring 
near  base.  II.     Mestobregma,  p.  290 

Pronotum  much  less  constricted  at  middle,   its  median  carina  low, 
cut  by  the  principal  sulcus  in  front  of  middle,  the  metazona  dis- 
tinctly longer  than  prozona;  disk  of  vertex  between  the  eyes  longer 
than  broad;   antennae  filiform,  always  shorter  than  hind  femora; 
lower  hind  angle  of  lateral  lobes  broadly  rounded;   larger,  the  fe- 
male 27  or  more  mm.  in  length, 
c.     Hind  tibiae  not  fuscous  near  base  and  tip;    general  color  light 
brown  or  buff,  or  pale  gray;  radiate  veins  of  anal  field  of  wings 
not  enlarged.  III.     Trimerotropis,  p.  292 

cc.  Hind  tibiae  fuscous  toward  base  and  at  tip;  general  color  dark 
gray  or  black;  radiate  veins  of  anal  field  of  wings  distinctly 
swollen.  IV.     Cibcotettix,  p.  299. 
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I.  PsiNiDiA  Stai,  1873,  117. 
Small,  slender,  compressed  species,  having  the  occiput  much 
elevated;  vertex  with  disk  short,  broad  behind,  strongly  concave, 
its  sides  sharp,  elevated,  strongly  converging  and  declivent ;  fron- 
tal costa  sulcate  throughout,  the  upper  half  very  narrow,  lower  one 
feebly  expanding;  ])ronotum  strongly  constricted  at  middle,  hind 
margin  acute-angled ;  median  carina  sharp,  straight  and  of  equal 
height  throughout,  cut  by  two  notches  in  front  of  middle ;  lateral 
carinjB  rather  distinct  on  metazona,  ill  defined  on  prozona ;  lateral 
lobes  of  pronotum  deeper  than  long,  front  margin  subvertical, 
hind  one  slightly  concave,  lower  one  curved,  its  front  half  ascend- 
ing; tegmina  narrow,  exceeding  the  abdomen  by  about  one-fourth 
their  length,  their  basal  half  densely  coriaceous,  many  of  the  cells 
in  front  half  of  middle  third,  two  to  four  times  as  long  as  wide; 
hind  femora  reaching  tip  of  abdomen,  female,  slightly  exceeding  it, 
nuile;  valves  of  ovipositor  slender,  distinctly  exserted,  their  tips 
acute,  curved.  One  species  of  wide  range  occurs  in  the  Eastern 
States  and  Canada. 

124.     PsixiDiA  FENESTBALis   (Serville),  1838,  726.     Long-horned  Locust. 

General  color  varying  widely,  according  to  environment,  from  pale 
clay-yellow  to  bright  reddish-brown  or  even  blackish.  Face  yellowish- 
brown,  cheeks  grayish,  occiput  and  disk  of  pronotum  darker;  a  narrow 
yellowish  stripe  extends  back  from  eye  onto  disk  of  pronotum,  the  sides  of 

latter  with  a  fuscous  bar  near  mid- 
dle. Tegmina  dull  clay-yellow  or 
reddish-brown,  the  lower  half  of 
sides  with  numerous  small  alter- 
nating light  and  dark  spots;  upper 
half  unspotted.  Wings  with  basal 
third  usually  orange  or  vermilion 
red,  often  yellow;  middle  third 
with  a  broad  curved  black  band 
which  reaches  nearly  to  anal  angle, 
tront  margin  with  a  dusky  bar  reach- 
ing nearly  to  base;  apical  third  pel- 
lucid. Hind  femora  reddish-brown, 
with  three  ill-defined  dark,  oblique 
bars  on  upper  outer  face;  inner 
face  with  alternating  bands  of 
black  and  yellow.  Hind  tibiae  greenish-yellow  with  a  dark  ring  at  each 
end,  and  a  broad  fuscous  one  just  above  the  middle,  the  apical  halves  of 
spines  black.  Length  of  body,  $,  15—18,  $,  19 — 25;  of  antennae,  $, 
10.7—12.3,  $,  10—12;  of  pronotum,  $,  4.5,  $,  5.5;  of  tegmina,  $,  16—19, 
$,  18—25;  of  hind  femora,    $,  9—11.5,    9,  11—12.5  mm.    (Fig.  107.) 

In  Indiana  the  long-horned  locust  has  as  yet  been  noted  only 
in  Lake,  Porter  and  Laporte  counties,  in  the  sandy  area  bordering 


Fig.   107.    Male.    X    i-S-     (After  Lugger.) 
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Lake  Michigan.  It  is  most  common  along  the  beach  within  one- 
half  mile  of  the  lake,  in  company  with  Trimerotropis  maritima 
(Harris)  and  Spharagemon  wyoniingianmn  (Thos.),  though  a  few 
specimens  were  taken  on  sandy  ridges  five  miles  from  the  lake 
shore.  It  has  a  quick,  short  flight,  and  always  chooses  a  bare, 
sandy  spot  on  which  to  alight.  Unless  it  is  carefully  marked 
down  it  is  then  very  difficult  to  distinguish,  since  its  colors  har- 
monize so  perfectly  with  its  surroundings.  By  keeping  an  eye  on 
it  and  stealthily  approaching  it  can  readily  be  taken  by  throwing 
the  net  quickly  over  it  just  as  it  is  in  the  act  of  rising.  The  male 
makes  a  slight  rattling  sound  as  it  flies,  but  the  movement  of  the 
female  is  noiseless.  The  majority  of  the  specimens  taken  had  the 
inner  wings  a  bright  red  at  base,  though  variations  in  color,  from 
light  yellow  to  deep  red,  were  noted.  It  probably  occurs  in  sandy 
areas  throughout  the  State. 

In  Florida  P.  fenestralis  has  been  taken  by  me  at  Ormond,  San- 
ford,  Little  River,  Ft.  Myers,  Sarasota  and  Dunedin  and  is  record- 
ed from  numerous  localities  by  other  collectors.  About  Dunedin 
it  occurs  in  small  numbers  in  both  nymph  and  adult  stages 
throughout  the  winter,  frequenting  sandy  roadsides,  old  fields  and 
orange  orchards,  often  in  company  with  ;S'.  m.  picta,  C.  v.  austra- 
lior  and  other  ammophilous  species. 

The  known  range  of  P.  fenestralis  extends  from  Maine  to 
Minnesota  and  northwestern  Nebraska,  south  and  southwest  to 
southern  Florida,  Mississippi  and  northern  Texas.  It  is  not 
known  from  the  southern  kcAS  of  Florida,  but  Rehn  (1909.  204) 
records  it  from  Guanabacoa  and  Havana,  Cuba.  Though  Saussure 
(1884,  164)  says  it  occurs  "in  Canada  extensa,"  and  Scudder 
(1900)  gives  its  range  as  "U.  S.  and  Canada  east  of  Mississippi 
River,"  it  is  not  recorded  from  that  country  in  any  of  Walker's 
papers  nor  is  it  definitely  recorded  from  Ohio  or  Michigan,  though 
it  should  occur  in  both  states. 

Of  its  occurrence  in  New  England  Morse  (1897,  112)  says: 
"This  is  a  common  and  widely  distributed  species,  found  nearly 
everywhere  on  sandy  spots  in  southern  New  England,  and  prob- 
ably throughout  the  entire  district.  On  the  seashore  it  is  some- 
times associated  with  T.  maritima,  (Harr.).  It  is  usually  plen- 
tiful where  it  occurs,  though  often  very  local  in  consequence  of  its 
habitat.  When  disturbed  it  flies  but  a  short  distance,  often  only 
a  few  feet,  the  male  producing  a  very  slight,  scarcely  noticeable, 
crepitation."  Vestal  (1913)  states  that  in  "the  bunch  grass  of 
the  sand  prairies  of  Illinois  no  species  of  the  Oedipodinae  but 
Spharagemon  outnumbers  it,"  but  in  Minnesota  Somes    (1914) 
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has  taken  it  only  along  the  Mississippi  in  the  southeastern  part. 
He  adds :  "The  flight  of  fenestralis  differs  from  that  of  Trimero- 
tropis  in  being  low  and  direct,  but  is  not  as  swift  as  in  Mestobreg- 
ma.  The  male  has  a  faint  aerial  stridulation.  The  coloration  of 
this  insect  is  such  that  when  on  its  normal  habitat  of  almost  clear 
sand  with  scattered  vegetation  and  a  background  of  broken  lights 
and  shadows,  its  detection  is  almost  impossible.  We  have  often 
been  unable  to  see  them,  even  when  within  a  few  inches,  except  by 
the  movements  or  by  the  shadows  they  cast." 
II.    Mestobregma  Scudder,  1876a,  264.     (Gr.,  "full"  +  "front") 

Species  in  general  facies  resembling  Psinidia,  but  having  the 
occiput  less  elevated,  more  or  less  tuberculate,  disk  of  vertex 
much  as  in  Psinidia,  but  more  shallow,  broader  in  female,  its  sides 
more  sinuous  and  strongly  declivent  to  unite  with  those  of  fron- 
tal costa;  foveolse  in  our  eastern  species,  large,  prominent,  trian- 
gular; frontal  costa  narrow,  deeply  sulcate  throughout,  slightly 
constricted  above  the  ocellus;  antennae  about  as  long  as  hind  fe- 
mora, the  basal  joints  so  depressed  as  to  form  one  sharp  edge; 
pronotum  strongly  constricted  at  middle,  hind  margin  acute-an- 
gled, male,  right-angled,  female;  median  carina  sharp,  slightly 
higher  on  prozona,  notched  twice  in  front  of  middle,  the  interval 
between  the  notches  scutellate,  its  carina  arched;  lateral  carinae 
rounded,  visible  only  on  metazona,  represented  on  prozona  by  nu- 
merous tubercles ;  lateral  lobes  much  as  in  Psinidia ;  tegmina  nar- 
row, the  apical  third  membranous  and  semi-transparent;  hind  fe- 
mora slender,  reaching  tip  of  abdomen,  female,  much  surpassing 
it,  male ;  valves  of  ovipositor  as  in  Psinidia. 

Kirby  (1910,  247)  accredits  to  Mestobregma  (Trachyrachys**) 
17  species,  two  from  Mexico,  the  others  from  the  western  United 
States.  Some  of  these  are  doubtless  synonyms,  and  but  one 
crosses  the  Mississippi  into  the  western  portion  of  our  territory. 
125.     Mestobregma   thomasi   Caudell,   1904f,    125.    Ash-brown   Locust. 

Small,  slender,  compressed,  the  male  moderately  the  smaller.  General 
color  ash-gray  or  yellowish-brown,  spotted  with  fuscous.  Face  ash-gray, 
with  minute  dark  spots;  occiput  and  disk  of  pronotum  darker,  often  with 
a  yellowish  x-shaped  mark  extending  back  from  eye  along  the  sides  of 
disk;  lateral  lobes  of  pronotum  with  traces  of  alternate  lengthwise  bars  of 
pale  and  fuscous,  the  former  the  narrower.  Tegmina  yellowish-brown  or 
grayish,  often  darker  in  male,  the  costal  area  with  two  squarish  dark  spots 
separated  by  an  oblong  whitish  one,  apical  third  transparent,  often  with 
a  few  small  dark  spots  along  the  costal  margin.  Wings  with  basal  third 
greenish-  or  lemon-yellow,  a  narrow  curved  faint  fuscous  band  on  middle 


**Bruner  (1905)  wrongfully  replaced  Mestobregma  by  Trachyrachys  Scudd.  In 
this  he  was  followed  by  Kirby,  although  R.  &  H.  (1906,  380)  had  shown  that  Bruner's 
replacement  was  incorrect. 
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third;  apical  third  smoky-transparent,  with  a  few  fuscous  dots  near  tip. 
Outer  face  of  hind  femora  ash-gray  or  dull  yellow  with  three  more  or  less 
distinct  black  spots  on  upper  margin;  inner  face  black  with  two  narrow 
yellow  cross-bars.  Hind  tibiae  pale  blue,  sometimes  dusky,  with  a  whit- 
ish ring  near  base,  the  spines  black  except  at  extreme  base.  Lower  side 
of  body  dull  yellow.  Length  of  body,  $,  17 — 19,  $,  24 — 26;  of  antennae, 
$,  11—12,  9,  12—13;  of  pronotum,  $,  4.5,  5,6;  of  tegmina,  $,  18—20, 
9,  23—25;   of  hind  femora,  $,  11—12,    9,  13—15  mm.    (Fig.  108.) 

This  locust,  the  Mestohregma  cinctum   (Thos.)  of  m}^  former 
work   (1903,  279)   inhabits,  as  far  as  known,  only  the  southern 
third  of  Indiana,  where  it  frequents  old  aban- 
doned fields,  roadsides  and  bare  rocky  slopes, 
especially  those  on  high  wooded  hills  near 
streams.      On    the    hills    about    Wyandotte 
Cave,  and  the  Knobs  back  of  New  Albany,  it 
is  especially  common.     The  earliest  date  on 
which  it  has  been  taken  was  July  7,  when  it 
was  found  in   numbers,  and  had  doubtless ' 
been  mature  for  some  time.     On  September 
24,  1918,  it  was  found  to  be  quite  common  on 
a  slope  leading  up  to  a  hemlock  covered  bluff 
Fig.  io8.    Male.  X  i-3-  ^^  Owcu  Couuty.    This  slope  was  nearly  bare 
ugger.  ^^^  thickly  covered   with   small   weathered 

fragments  of  grayish-brown  sandstone.  Among  these  the  locust 
was  resting,  and  visible  only  when  it  moved.  When  first  flushed 
they  flew  only  a  few  feet,  the  males  making  a  low  whirring  noise 
as-  they  rose  from  the  ground.  When  frightened  by  attempts  at 
capture  with  the  net  they  would  often  make  a  long  flight  into  the 
branches  of  nearby  trees.  This  was  the  most  northern  point  at 
which  it  has  been  noted  in  Indiana. 

The  general  range  of  M.  thomasi  is  given  by  Scudder  (1900) 
as  "Upper  Mississippi  Valley  and  Colorado."  Thomas  and  Hart 
have  recorded  it  from  Illinois,  the  latter  noting  it  as  common  on 
the  dunes  near  Havana  and  Moline,  and  occurring  on  dry  barren 
ground  throughout  southern  Illinois.  Garman  (1894)  records  it 
from  Bowling  Green  and  Glasgow  Junction,  Ky.  East  of  the 
Mississippi  it  is  known  also  from  central  and  southern  Ohio, 
Georgia,  Tennessee,  and  Agricultural  College,  Miss.,  while  west  of 
that  stream  it  ranges  north  and  west  to  Minnesota  and  Colorado 
and  southwest  to  Kansas,  Arkansas,  Oklahoma  and  northern 
Texas.  Morse  (1904,  36)  states  that  its  hues  "vary,  according  to 
its  environment,  from  nearly  black  to  ashen  or  dust  color.  It  flies 
freely,  but  weakly,  on  a  warm  day,  and  is  easily  captured." 

M.  thomasi  is  the  Mestobregma  cincta  Thos.  of  most  authors; 
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Caudell  (1904f)  having  shown  that  both  Trimerotropis  cincta 
Thos.  and  M.  cincta  Thos.  were  based  on  the  single  description  of 
Ocdipoda  cincta  Thos.  (1870,  80),  the  name  cincta  rightfully  be- 
longing to  the  former. 

III.    Trimerotropis  StSl,  1873,  118.     (Gr.,  "three"  +  "part" 

+  "keel.") 
Medium  or  rather  large  sized  species,  having  the  head  slightly 
exceeding  the  prozona  in  width,  but  ahvays  narrower  than  meta- 
zona,  which  is  considerably  expanded;  vertex  with  disk  longer 
than  broad,  its  sides  distinct,  often  sinuous,  gradually  converging, 
and  continuous  with  those  of  frontal  costa;  median  carina,  if 
present,  faint;  foveol*  small,  distinct,  triangular;  frontal  costa 
slighth^  narrower  just  below  ocellus  and  at  jjoint  of  union  with 
vertex,  in  our  species  with  at  least  the  lower  two-thirds  strongly 
sulcate ;  antennae  filiform,  longer  than  head  and  pronotum,  male ; 
pronotum  with  disk  nearly  flat,  either  smooth  or  with  'minute 
tubercles  on  metazona ;  hind  margin  either  acute-  right-  or  obtuse- 
angled  ;  median  carina  low,  especially  on  metazona,  cut  by  two 
notches,  the  hindmost  of  which  is  much  in  adv^ance  of  the  middle 
(Fig.  106,  c)  ;  lateral  carina  rounded,  indistinct;  lateral  lobes  of 
pronotum  with  front  and  hind  margins  nearly  vertical,  lower 
margin  with  its  front  half  oblique,  ascending,  the  posterior  half 
arcuate,  the  angle  well  rounded ;  tegmina  much  exceeding  the  ab- 
domen in  both  sexes ;  hind  femora  of  average  width,  reaching  or 
exceeding  the  tip  of  abdomen  in  both  sexes;  valves  of  ovipositor 
slender,  strongly  exserted,  their  tips  curved,  pointed. 

McNeill,  in  his  monograph  of  this  genus  (1901),  described  and 
gave  kej^s  to  54  nominal  species.  Of  these  49  were  from  the 
United  States,  16  of  which  are  confined  to  California,  while  but 
three  occur  east  of  the  Mississippi  River.  One  species  and  a  va- 
riety have  been  since  described  from  our  territory.  Kirb^'  (1910, 
253,  255)  divides  the  genus  into  two,  Trimerotropis  and  Pseudo- 
trimerotropis,  the  latter  a  subgeneric  name  ])roi)osed  by  Rehn 
(1901,  334)  to  replace  McNeill's  subgenus  Trimerotropis  (1901, 
399),  which  was  wrongly  used.  To  Trimerotropis,  with  maritihia 
as  the  tyj.e,  Kirby  accredits  17  species,  and  to  Pseudotrimcrotropis 
with  cincta  Thos.  as  the  type,  54  species.  Caudell  has  shown 
(1911,  164)  that  Rehn's  name  is,  as  he  proposed  it,  of  subgeneric 
rank  only. 

KKY  TO  EASTERN    SPECIES  OF  TRIArEROTROPTS. 

a.  Tegmina  plain  grayish-buff  or  brownish-yellow,  not  or  faintly  barred 
with  fuscous;  disk  of  prozona  behind  the  first  notch  flat  or  nearly 
so;  inner  face  of  knees  of  hind  femora  pale. 
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b.  Hind  tibiae  yellow  or  greenish-yellow,  rarely  with  a  pinkish  tinge; 

frontal  costa  distinctly  sulcate  at  point  of  union  with  vertex; 
head,  lateral  lobes  of  pronotum  and  hind  femora  rarely  suffused 
with   white.  12G.     jiabitima. 

bb.     Hind  tibiae  with  apical  two-thirds  scarlet,  the  basal  third  mostly 
white;   frontal  costa  but  feebly  sulcate  at  point  of  union  with 
vertex;   head,  lateral  lobes  and  outer  face  of  hind  femora  usu- 
ally strongly  suffused  with  hoary  white.  126a.     acxa. 
aa.     Tegmina  with  two  or  three  well  defined,  almost  solid  fuscous  cross- 
bars,  these  sometimes  faint  on  account  of  the  slight  contrast  be- 
tween them  and  the  ground  color;  disk  of  prozona  behind  the  first 
notch  more  or  less  convex  and  subtectiform;  inner  face  of  knees  of 
hind  femora  fuscous. 

c.  Hind  tibiae  in  great  part  red;  lower  sulcus  of  hind  femora  yellow 

with  two  dark  bands.  127.     citbina. 

cc.     Hind  tibiae  greenish-yellow  tinged  with  fuscous;   lower  sulcus  of 

hind  tibiae  black  with  one  preapical  pale  band. 

d.     Metazona  almost   smooth;    fuscous   cross-bars   of  tegmina   and 

hind   femora  very   distinct;    basal    third   and   dorsal  area   of 

tegmina  with  numerous  fuscous  spots;  saxicolous  in  habits. 

128.       SAXATILIS. 

dd.  Metazona  densely  granulate-punctate;  fuscous  cross-bars  usu- 
ally poorly  developed,  often  subobsolete;  dorsal  area  of  teg- 
mina almost  immaculate;   ammophilous  in  habits. 

129.       HUBOXIAXA. 

126.     Teimebotropis  maritima   (Harris),  1841,  143.     Seaside  Locust. 

Rather  large,  compressed,  the  male  distinctly  the  smaller.  General 
color  light  to  dark  gray,  or  pale  reddish-brown,  mottled  with  brown  or 
fuscous;  sides  of  head,  lower  parts  of  thorax,  abdomen  and  front  legs, 
often  in  part  white.  Tegmma  as  in  key,  the  fuscous  spots  usually  scat- 
tered along  the  sides,  being  most  abundant  on  the  basal  third.  Wings  with 
disk  pale  yellow,  the  greatest  width  of  curved  black  band  one-fifth  to  one- 
sixth  the  length  of  wing,  the  apical  fourth  or  more  transparent.  Inner 
face  of  hind  femora  pale  yellow  with  three  black  bands;  lower  sulcus  pale 
with  a  black  bar  at  apical  third;  outer  face  rarely  with  spots  or  bands  of 
fuscous.  Frontal  costa  sulcate  throughout  its  length.  Antennae  almost  as 
long  as  hind  femora,  male,  one-fourth  shorter,  female.  Pronotum  with 
median  carina  low  throughout;  metazona  about  twice  as  long  as  prozona, 
its  disk  flat,  with  a  number  of  scattered  minute  rounded  tubercles,  hind 

margin  ob- 
tusely angu- 
late.  Wings 
twice  as  long 
as  wide. 

Length  o  f 

body,  $,  19— 
25,  9,  26—35; 
of  antennae,  $ 
11—13,  9,  11.- 
5. — 14;  of  pro- 
Fig.  109.     Male.     (After  Lugger.)  notum,      $ ,     5, 
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9,6;  of  tegmina,   $,  20—27,   $,  27—35;  of  hind  femora,   $,  11.5—14,   $, 
14—17  mm.   (Fig.  109.) 

This  species  has  been  taken  in  Indiana  only  along  the  south 
shore  of  Lake  Michigan,  where  it  is  common,  and  about  lakes  in 
Steuben  Co.,  in  the  northeastern  corner  of  the  State.  It  flies  rap- 
idly and  noiselessly  for  long  distances  and,  unless  carefully  marked 
down,  is  very  difficult  to  detect.  The  darker  specimens  are  always 
found  at  some  distance  from  the  lake,  where  there  is  a  scattering 
vegetation ;  the  light  colored  ones  on  the  pure  sand  of  the  imme- 
diate shore.  It  has  been  seen  nowhere  more  than  a  half  mile  back 
from  the  water  margin,  and  then  only  on  the  bare  crests  of  the 
highest  sand  ridges  and  dunes.  The  earliest  date  on  which  ma- 
ture specimens  have  been  taken  was  July  25th,  and  the  latest  Oc- 
tober 15th,  though  thej'  are  doubtless  to  be  found  both  before  and 
after  those  dates.  It  p)robably  occurs  about  the  margins  of  the 
larger  lakes  in  the  northern  third  of  the  State. 

Walker  (1898,  262)  has  separated  the  form  found  inland  along 
the  Great  Lakes  under  the  racial  name  interior,  stating  that  they 
differ  in  the  broader  fuscous  band  of  wings,  more  distinct  fuscous 
markings  and  smaller  size.  All  of  these  differences  are  compara- 
tive only,  the  series  at  hand  from  both  sea  and  lake  shores  con- 
taining examples  Avhich  could  be  easily  and  properly  referred  to 
either  form.    I,  therefore,  regard  his  name  as  wholly  unnecessary. 

The  range  of  maritirna  is  given  by  McNeill  as  "Atlantic  States 
from  Virginia  northward  and  along  the  shores  of  the  Great  Lakes 
west  to  Illinois."  In  Michigan  it  is  reported  by  Hubbell  from 
Huron  and  Chippewa  counties.  In  southern  Ontario  it  is,  says 
Walker  (loc.  cit.),  found  plentifully  along  the  beaches  of  the 
Great  Lakes  and  their  islands,  "where  it  flies  about  the  coarse 
grasses  which  grow  at  a  short  distance  from  the  water's  edge." 
Westward  it  extends  to  Minnesota  where,  says  Somes  (1914,  60), 
it  "occurs  in  some  abundance  on  the  sandy  flats  of  the  Mississippi 
and  other  streams  in  the  southeastern  part  of  the  State.  There  it 
delights  in  the  open  sunshine,  often  walking  aimlessly  about  upon 
the  sand  for  long  periods  without  any  attempt  at  feeding,  and  ap- 
parently' merely  enjoying  the  warmth.  When  approached  too 
closely  it  crouches  close  to  the  sand  prepared  for  flight,  but 
seemingly  aware  of  its  protecting  hues  and  not  arising  until  some 
unusual  or  rapid  movement  alarms  it.  The  flight  is  very  strong 
and  it  can,  and  does  at  times,  cover  unusual  distances  for  an 
Oedipod." 

Southward  T.  maritima  is  now  known  along  the  coast  as  far  as 
Atlantic  Beach,  Fla.  {R.  &  H.,  1916,  190)  ;  some  of  the  specimens 
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from  Virginia  and  North  Carolina  having  the  hind  tibiae  suffused 
with  reddish  or  pinkish,  thereby  approaching  the  southern  Florida 
form.  Davis  (1914,  195)  records  a  Fire  Island,  N.  Y.,  specimen 
with  pink  tibiae.  Hart  (1907,  261)  has  mentioned  the  finding  of 
specimens  at  Waukegan,  111.,  with  well  marked  orange  tibiae. 

126a.     Trimebotbopis  maritima  acta  Hebard,  1915b,  402.     Southern  Sea- 
side Locust. 

More  slender  and  somewhat  smaller  than  typical  maritima  from  which 
it  differs  mainly  by  the  characters  given  in  key.  General  color  more  huffy; 
anal  fields  of  tegmina  usually  immaculate,  rarely  speckled  with  darker; 
discoidal  and  marginal  fields  usually  much  suffused  or  speckled  with 
darker  buff,  these  markings  often  concentrated  to  form  two  vague  darker 
bands;  other  markings  as  in  key.  Disk  of  pronotum  slightly  more  com- 
pressed and  narrowed  in  front  of  the  principal  sulcus;  hind  margin  less 
produced,  the  angle  being  normally  rectangular.  Measurements  and  varia- 
tions in  size  all  falling  within  the  extremes  as  given  for  maritima. 

Little  River,  Fla.,  March  17—19  (W.  S.  B.)  ;  Palm  Beach,  Fla., 
Mav  27 — June  13.  {Dury).  There  is  no  doubt  but  that  acta  is 
only  a  southern  form  of  maritima,  replacing  the  latter  along  the 
South  Atlantic  coast  and  bearing  to  it  the  same  relation,  be  it  color 
variety,  race  or  what  not,  that  S.  picta  does  to  8.  marmorata.  Davis 
has  numerous  specimens  taken  at  Riverhead,  X.  J.,  and  near  Ft. 
Monroe,  Ya.,  that  are  intermediate  in  coloration  between  maritima 
and  acta.  Of  nine  Ft.  Monroe  specimens,  five  have  the  hind  tibiae 
in  great  part  pink,  while  in  the  others  they  are  pale  orange  yellow. 
The  secondary  genital  organs  of  male  are  the  same  in  both  forms. 

T.  m.  acta  is  recorded  by  Hebard  as  being  "widely  distributed 
but  few  in  numbers  everywhere  along  the  middle  and  upper  ocean 
beaches  at  Miami,  Fla.  Individuals  were,  without  exception,  en- 
countered on  loose  sand,  either  along  the  landward  border  of  the 
middle  beach,  or  less  often  immediately  back  of  this  in  areas  of 
high  seaside  oats,  Uniola  panicnlata  L.  The  flight  much  resem- 
bles that  of  maritima  and  is  more  direct  than  that  of  citritia."  It 
is  also  known  from  Capron  and  Palm  Beach,  on  the  east  coast, 
and  from  several  islands  in  aud  about  Charlotte  Harbor  on  the 
west  coast  of  Florida. 

127.  Trimebotbopis  citeina  Scudder,  1876a,  265.  Citrus-winged  Locust. 
Form  of  T.  maritima,  the  female  somewhat  larger.  General  color  ash- 
gray  or  yellowish-brown,  sprinkled  more  or  less  with  fuscous.  Face  usu- 
ally light  gray.  Tegmina  yellowish-brown,  the  dark  spots  aggregated  into 
three  dark  cross-bars,  often  indistinct  in  female,  usually  plainly  visible  in 
male.  Wings  pale  lemon-yellow  at  base,  the  fuscous  band  broad,  its  width 
from  one-fourth  to  one-fifth  the  length  of  wing;  submarginal  ray  short,  ex- 
tending less  than  half  way  to  base.     Inner  face  of  hind  femora  yellow  with 
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three  fuscous  bands,  outer  face  plain  yellowish-brown  or  gray.  Hind  tibiae 
pinkish-red,  paler  at  base.  Vertex  slightly  longer  than  broad,  its  median 
carina  faint  or  wanting;  foveolae  small,  indistinct;  frontal  costa  slightly 
narrowed  and  but  feebly  sulcate  at  point  of  union  with  vertex.  Pronotum 
with  median  carina  very  low;  disk  flat,  except  on  prozona,  where  the  sides 
are  moderately  convex;  mfetazona  broad,  its  hind  margin  decidedly  obtuse- 
angled,  the  tip  rounded;  surface  finely  granulate-punctate,  with  a  few 
minute  scattered  tubercles.  Wings  one  and  three-fourths  times  as  long  as 
broad.  Length  of  body,  $ ,  20—23,  $ ,  28—32 ;  of  antennae,  $ ,  11—12,  $ , 
10.5— 12;  of  pronotum,  ^ ,  5,  $,  6.5;  of  tegmina,  $,  27—28,  $,  31.5—35;  of 
hind  femora,'  $  ,  11 — 13,  9  ,  15—16  mm. 

This  sjjecies  has  been  taken  in  Indiana  onlv  on  a  long  sand 
and  gravel  bar  along  the  north  shore  of  the  Ohio  Kiver,  a  half  mile 
below  Vevay,  Switzerland  County,  where  it  was  common  on  Sep- 
tember 23,  Its  flight  along  this  gravelly  bank  was  much  less  pro- 
longed than  that  of  maritima  on  the  more  extensive  sand  beach  of 
Lake  Michigan.  When  approached  it  would  rise  straight  upward 
a  few  feet,  and  then  move  lazily  and  without  noise  eight  to  15  feet, 
and  alight  again,  always  on  the  bare  sand  or  gravel.  The  gravel 
bar  was  at  the  foot  of  a  terrace  30  feet  or  more  in  height  and  a 
quarter  of  a  mile  wide,  the  surface  of  which  was  cultivated.  No 
trace  of  citrina  was  found  on  this  area,  though  other  locusts  were 
abundant.  It  is  a  somewhat  larger  and  more  bulky  insect  than 
Indiana  examples  of  T.  maritima,  the  male  being  nearly  as  large 
as  the  female  of  the  latter.  In  general  appearance  the  two  closely 
resemble  one  another  and  are  apt  to  be  confounded  when  they  oc- 
cur together. 

In  Florida  citrina  has  been  taken  by  me  only  at  Ormond  and 
Dunedin,  where  a  few  specimens  were  found  in  December  and 
March  along  sandy  roadsides  and  in  old  fields.  It  has,  however, 
been  recorded  from  numerous  localities  between  Jacksonville, 
Pensacola  and  Key  West  by  other  collectors,  and  doubtless  occurs 
throughout  the  State,  though  scarce  in  the  southern  portion.  The 
general  range  of  the  species  is  southern,  extending  from  eastern 
Pennsylvania  and  Maryland,  west  and  north  to  Manitoba  and 
Vernon,  K,  C,  Minnesota  and  Colorado,  and  south  and  southwest 
to  Arkansas,  Oklahoma,  Texas  and  New  Mexico.  Morse  (1907, 
39)  calls  it:  "  A  very  widely  distributed  species,  of  common  oc- 
currence throughout  the  Southern  States  from  the  seashore  to  a 
considerable  elevation,  frequenting,  in  company  with  Dissosteird 
Carolina,  roadsides  and  other  spots  bare  of  vegetation.  Its  color- 
ing varies  greatly  according  to  the  tint  of  the  soil  of  its  habitat, 
from  dull  white,  through  shades  of  yellowish-  and  reddish-brown 
to  a  dull  gray."    In  Virginia  Fox  (1917)  found  it  "on  the  sandy 
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beaches  of  broad  tidal  estuaries,  usually  associated  with  Psinidia 
in  areas  characterized  by  the  presence  of  the  sand-bur,  Genchrus 
tribuloides  L.  Inland  it  appeared  to  be  of  frequent  though  some- 
what local  occurrence,  inhabiting  open  sandy  fields  and  foot-paths 
and  appearing  to  avoid  locations  where  there  was  any  consider- 
able cover  of  vegetation." 

128.     Tbimerotbopis   saxatelis  McNeill,   1901,   440.     Rock-loving  Locust. 

Size  medium,  form  relatively  slender,  strongly  compressed,  the  males 
distinctly  the  smaller.  Color  extremely  variable,  usually  gray,  bluish-green 
or  brown,  strongly  marked  with  fuscous.  Occiput  fuscous  with  gray  mark- 
ings; face  gray,  speckled  with  brown  or  fuscous  dots;  antennae  fuscous,  the 
basal  joint  yellow.  Pronotum  with  metazona  and  hind  portion  of  lateral 
lobes  usually  dull  yellow;  prozona  and  front  part  of  lobes  largely  fuscous 
with  pale  spots.  Tegmina  gray,  usually  with  three  very  distinct  fuscous 
cross-bars;  apical  third  hyaline,  mottled  with  fuscous  dots.  Wings  with 
basal  third  pale  yellow,  the  curved  fuscous  band  rather  broad,  its  greater 
width  one-fourth  to  one-fifth  the  length  of  wing,  apex  hyaline  with  a  few 
small  dark  spots.  Front  and  middle  femora  annulate  with  dull  yellow  and 
fuscous.  Outer  face  of  hind  femora  trifasciate  with  fuscous;  inner  face 
largely  black  with  two  yellow  cross-bars.  Disk  of  vertex  distinctly  longer 
than  broad,  median  carina  evident  but  faint,  sides  low,  moderately  converg- 
ing; foveolse  distinct,  triangular,  large  for  the  genus.  Frontal  costa  deeply 
sulcate  nearly  throughout,  less  so  at  junction  with  vertex.  Prozona  about 
two-fifths  the  length  of  metazona,  median  carina  very  low;  hind  margin  of 
metazona  rectangular  or  nearly  so.  Wings  less  than  twice  as  long  as  broad. 
Length  of  body,  $,  18.5—22,  5,  23—28;  tegmina,  $,  22—23,  9,  25—27;  of 
hind  femora,  $  and  9 ,  11 — 13  mm. 

Union  County,  111.,  July  21.  (McNeill).  As  its  specific  name 
indicates  this  is  a-saxicolous  or  rock-frequenting  species,  ranging 
from  southern  Illinois  west  to  Arkansas  and  Oklahoma,  and  south- 
east and  south  to  the  mountains  of  North  Carolina  and  Georgia. 
Of  its  occurrence  in  Illinois  Hart  (1906,  79)  says:  "Restricted  to 
the  larger  sandstone  ledges  of  the  Ozark  hills  in  southern  Illinois, 
the  insects  closely  imitating  the  lichen-covered  rock  surfaces  on 
which  they  rest." 

Morse,  who  has  traced  its  range  more  closely  than  anyone  else, 
says  (1907,  40)  : 

"T.  saxatilis  has  been  taken  only  on  rock  surfaces,  sometimes  lichen- 
crusted,  sometimes  bare  and  sun-scorched,  either  wholly  unprotected  from 
sun  and  storm  or  amid  a  considerable  growth  of  forest  which  has  sprung  up 
since  the  station  was  colonized  by  the  locust.  In  color  and  markings  it  so 
closely  resembles  the  background  of  its  habitat  as  to  be  indistinguishable 
therefrom  when  at  rest.  It  is  a  sluggish,  unsuspicious  species,  flying  but  a 
short  distance  when  disturbed,  often  with  a  distinct  but  relatively  faint 
crepitation,  and  is  easily  captured.  On  July  8  adults  of  both  sexes  were 
numerous,  on  Sand  Mountain,  Ga.,  the  males  actively  searching  for  and  at- 
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tentive  to  the  females,  excitedly  approaching  them  and  fiddling  with  rapid 
vertical  movements  of  the  closed  hind  legs.  Usually  no  sound  was  audible 
to  me  during  this  act  of  Ftridulation,  but  occasionally  I  could  catch  a  dis- 
tinct and  rather  pleasant  seep'  resembling  a  bird  note  at  a  distance  rather 
than  the  note  of  an  insert.  The  female  made  similar  motions,  but  less 
often  and  less  energetically.  Active  in  direct  sunshine,  they  became  slug- 
gish when  clouds  obscured  the  sun  and  then  were  very  easy  to  approach,  al- 
lowing the  hand  to  come  within  two  or  three  inches  if  it  were  advanced 
with  caution." 

129.  Tbimerotbopis  huroniana  E.  M.  Walker,  1902,  6.  Lake  Huron  Locust. 
Size  medium  or  rather  small.  General  color  ash-gray,  varied  with 
brown  and  white.  Face  pale  ash-gray  mottled  with  darker;  occiput  brown- 
ish-fuscous; a  pale  postocular  stripe  extending  back  on  margins  of  pro-  and 
metazona,  sides  of  prozona  with  two  whitish  spots;  antennae  grayish-brown, 
darker  apically.  Tegmina  usually  ash-gray  or  brownish  with  darker  fus- 
cous cross-bars,  one  at  basal  third,  a  more  solid  one  at  middle;  apical  third 
transparent,  usually  with  scattered  fuscous  spots;  the  bars  and  spots  ofteiv 
faint  or  wanting,  the  tegmina  then  with  only  an  ill  defined  clouding  of 
basal  fourth.  Wings  with  disk  very  pale  yellow;  width  of  fuscous  median 
band  one-sixth  or  slightly  more  the  length  of  wing,  the  spur  extending  half 
way  to  base;  apical  portion  hyaline,  immaculate.  Hind  femora  with  outer 
face  pale  gray  with  a  yellowish  preapical  band  and  faint  basal  and  median 
oblique  fuscous  bars,  these  more  distinct  in  male;  inner  face  black  with 
two  pale  bars.  Hind  tibiae  dull  yellow  the  base  sometimes  paler.  Vertex 
distinctly  longer  than  broad,  male,  but  feebly  so,  female,  median  carina 
low  but  distinct;  sides  moderately  elevated,  sinuous,  converging  gradually 
but  not  strongly  to  meet  those  of  frontal  costa;  foveolse  small,  triangular, 
well  defined.  Frontal  costa  rather  wide,  sulcate  throughout,  expanded  at 
but  feebly  constricted  just  above  and  below  the  ocellus.  Antennae  four- 
fifths,  male,  five-sevenths,  female,  the  length  of  hind  femora.  Prozona 
about  two-fifths  the  length  of  metazona,  its  median  carina  slightly  the 
higher;  metazona  broad,  its  surface  densely  and  finely  rugose-punctate,  the 
median  carina  very  low;  hind  margin  right-angled,  male,  obtuse-angled, 
female.  Length  of  body,  $,  19—21,  $,  26—28;  of  antennae,  $,  9.5—10.5, 
9,  9.5;  of  tegmina,  $,  21—22,  $,  26—27;  of  hind  femora,  5 ,  11,  $.13  mm. 

Southampton,  Ontario,  Aug.  21  (Walker).  This  species,  says 
Walker  (loc.  cit.),  seems  to  replace  T.  maritima  on  the  northern 
part  of  the  east  coast  of  Lake  Huron.  In  the  vicinity  of  South 
ampton  there  is  a  limited  extent  of  wide,  sandy  beach,  north  of 
which  the  shore  is  continuously  rocky.  On  this  beach  huroniona 
is  to  be  found  under  very  similar  but  more  boreal  conditions  to 
those  under  which  maritima  is  found  further  south.  In  flight  it  is 
extremely  alert,  and  its  stridulation  is  peculiar,  being  a  very 
rapid  but  not  loud  crepitation,  interrupted  about  thrice  in  a  sec- 
ond, so  that  at  a  little  distance  it  seems  to  be  composed  of  sepa- 
rate notes.  Usually  three,  sometimes  four  of  these,  are  produced 
at  a  time." 
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As  pointed  out  by  Walker,  T.  hnroniana  is  closely  related  to 
both  T.  saxatilis  McNeill  and  vinculata  Scudd.  The  principal  dif- 
ferences between  it  and  saxatilis  are  given  in  the  key.  In  vincu- 
lata the  disk  of  prozona  is  strongly  conyex  and  tectiform,  the 
front  lobe  of  crest  more  elevated  and  much  longer  than  the  hind 
one,  these  characters  easily  separating  it  from  both  our  eastern 
species. 

IV.    CmcoTETTix  Scudder,  1876a,  264.    (Gr.,  "circle"  +  "locust.") 

Rather  large,  compressed  species,  closely  related  to  Trimero- 
tropis.  the  characters  of  vertex  and  frontal  costa  being  nearly  the 
same  as  there;  antennae  shorter,  little  longer  than  head  and  pro- 
notum  together;  disk  of  prozona  feebly  tectiform,  its  length  two- 
thirds  that  of  metazona,  the  latter  wide,  flat,  with  hind  margin 
right-angled  or  nearly  so;  lateral  carinje  faint  and  rounded  on 
metazona,  absent  on  prozona;  tegmina  rather  broad,  much  sur- 
passing the  abdomen,  with  intercalary  vein  close  to  radial  at  tip, 
the  axillary  vein  free.  "Wings  peculiar  (Fig.  106,  &),  being  fal- 
cate with  more  or  less  undulate  margin ;  the  falcation  arising  from 
the  prolongation  of  the  pre-anal  area  and  the  fullness  of  the  mid- 
dle of  the  anal  area.  The  principal  veins  of  the  latter  are  sup- 
ported on  either  side  by  spurious  veins,  running  very  close  beside 
and  parallel  to  them,  to  which  the  transverse  veins  are  attached, 
while  the  spurious  veins  are  themselves  united  to  the  principal 
nervures  by  other  cross  veins,  forming  a  more  or  less  irregular 
network  on  either  side  of  the  principal  veins."  (Scudder.)  Hind 
femora  short,  slender,  ^bout  reaching  end  of  abdomen,  male,  fall- 
ing short  of  it  3 — 5  mm.,  female ;  valves  of  ovipositor  short,  stout, 
feebly  exserted.     Other  characters  as  given  in  key. 

Kirby  (1910)  accredits  13  species  to  the  genus,  all  trom  the 
western  United  States,  the  range  of  our  only  eastern  species  being 
given  as  "British  America." 

130.  CiRCOTETTix  VEBRUCULATUS  (Wm.  Kirby),  1837,  250.  Cracker  Locust. 
General  color  dark  gray,  often  almost  black.  Lower  part  of  face  usu- 
ally gray  with  fuscous  dots;  occiput  and  pronotum  fuscous  or  very  dark 
brown  with  faint  paler  mottlings.  Tegmina  dark  brown  or  black,  some- 
times immaculate,  more  often  with  a  pale  cross-bar  just  in  front  of  middle 
and  another  behind  it;  apical  third  subhyaline  with  paler  mottlings. 
Wings  with  basal  third  or  more  transparent  with  a  yellowish  tinge,  curved 
fuscous  bar  faint,  narrow,  widened  behind,  apical  fourth  hyaline,  the  ner- 
vules  and  extreme  tip  fuscous.  Front  and  middle  femora  annulated,  hind 
ones  with  outer  face  dull  yellow  crossed  by  two  oblique  fuscous  bars;  inner 
face  black  with  two  yellow  bars.  Hind  tibiae  dull  yellow,  the  knees  and 
apex  fuscous,  the  middle  sometimes  tinged  with  that  hue.     Structural  char- 
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acters  as  above  given.  Length  of  body,  $,  21 — 24,  9,  2G — 30;  of  antennae, 
^,-9—11.5,  $,  10—11.5;  of  tegmina,  $,  21—26,  $,  24—30;  of  hind  femora, 
$,  11—12,  9,  13—14  mm.    (Fig.  110.) 

A  species  of  northern  distribution  ranging  from  Newfound- 
land, Nova  Scotia  and  New  England,  north  and  west  to  Hudson 

Bay,  A^ancouver,  B.  C,  Great  Bear 
Lake  and  Arctic  America,  and 
south  and  southwest  to  the  north- 
ern borders  of  New  Jersey  and 
Pennsylvania.  It  is  not  known 
from  Indiana,  but  is  frequent 
throughout  northern  Michigan, 
northern  and  eastern  Minnesota 
and  northern  and  northwestern 
Nebraska,  but  is  not  recorded  far- 
ther south  than  there  west  of  the 
Mississipj)i.  It  has  been  recorded 
from  Illinois  by  both  Thomas  and 
McNeill,  but  the  latter  (1901,  440) 
refers  the  record  of  Thomas  to 
Trlmerotropis  saxatiUs  and  it  is 
I)robable  that  his  own  records  were 
based  on  the  same  species. 
In  New  England  Morse  (1897,  113)  saj^s  that:  "Its  favorite 
haunts  are  bare  ledges  on  elevated  land  and  low  mountains.  On 
these  it  delights  to  bask  in  the  sunshine,  crawling  about  over  the 
lichen-covered  and  weather-beaten  rocks  with  whose  tints  its  col- 
oring harmonizes,  or  to  hover  in  the  air  above  them,  sharply  strid- 
ulating.  Its  'song'  in  flight  is  the  loudest  produced  by  any  of  our 
locusts,  and  consists  of  a  series  of  separate  notes,  clicks  or  snaps, 
not  a  rattle,  and  is  readily  distinguished  by  this  peculiar  snapping 
quality.  It  is  one  of  the  wariest  of  our  locusts,  being  especially 
sh}'  and  difficult  to  approach  during  the  warmer  i)art  of  the  day, 
when  it  often  flies  away  to  a  distance  of  several  rods  and  circles 
about,  returning  to  the  place  whence  it  started,  or  dances  up  and 
down  in  the  air,  snapping  loudly.  The  female  sometimes  makes  a 
soft  flutter  or  shuffle  of  wings  in  flight,  probably  corresponding 
to  the  snapping  of  the  male,  and  both  sexes  can  fly  silently  at  will. 
I  have  seen  the  male  stridulate  when  at  rest,  also,  by  rubbing  the 
hind  thighs  against  the  tegmina,  producing  a  'scritching'  sound 
audible  at  a  distance  of  three  or  four  feet.  The  intercalary  vein  is 
toothed,  in  a  low  but  continuous  series,  for  its  entire  length  in  the 
male,  and  on  the  distal  half  or  more  in  the  female,  in  which  the 
teeth  are  lower  and  barely  perceptible." 


Fig.     no.      Male.       (After    Lugger.) 


SUBFAMILY  II. OEDIPODIN^.  30] 

Piers  (1918,  284)  has  written  entertainingly  of  the  habits  of 
C.  verruculatits  as  follows: 

"When  in  flight  it  produces  a  loud,  sharp  snapping  or  cracking  sound. 
klip,  klip,  klip,  repeated  usually  about  five  or  six  times,  which  is  familiar 
to  every  one  on  a  hot  summer  day.  From  this  sound  it  is  usually  called 
'Cracker'  or  sometimes  'Snapper'  by  boys  and  others,  it  thus  being  the 
only  species  of  locust  which  has  been  favored  with  a  distinctive  common- 
name  in  Nova  Scotia.  It  also  somtimes  flies  with  a  rustling  or  fluttering 
sound.  When  on  the  ground  it  is  difficult  to  detect,  as  its  color  harmon- 
izes well  with  that  of  its  surroundings,  but  on  the  wing  it  at  once  proclaims 
itself  by  its  note  and  the  distribution  of  the  yellow  on  its  brightly  colored 
wings.  Its  flight  is  often  in  a  zig-zag  course.  It  does  not  always  wait  to 
be  flushed,  but  is  in  the  habit  of  taking  short  flights  over  its  location, 
cracking  as  it  goes,  in  pure  exuberance  of  spirits." 

"I  must  say  I  have  not  much  fondness  for  such  a  dusty,  dirty-looking 
frequenter  of  hot,  dry  highways  and  other  parched  and  stony  places  in  the 
full  glare  of  the  sun.  He  delights  in  such  dusty  and  arid  spots,  as  well  as 
the  oily-smelling  ballast  of  breezeless  railway  cuttings;  and  the  hotter  and 
more  sweltering  the  day,  the  better  he  is  pleased,  the  more  active  he  be- 
comes, and  the  quicker,  louder,  sharper  and  more  gleefully  he  cracks  his 
wings,  like  a  man  snapping  his  fingers  derisively  at  the  world  which  dis- 
agrees with  him.  Only  when  he  rises  from  earth,  do  we  catch  a  glimpse  of 
the  hidden  gold  in  his  sombre  make-up." 

Somes  (1914,  02)  says  of  the  species  in  Minnesota: 
"It  is  primarily  an  insect  of  dry  or  even  dusty  places  and  is  somewhat 
saxicolous,  loving  rocky  exposures.  On  the  granite  hills  about  Lake  Ver- 
million it  occurs  in  countless  numbers  and  on  a  bright  day  the  stridulation 
of  the  males  in  flight  fills  the  air.  The  flight  of  this  species  is  the  strong- 
est and  longest  of  all  our  Oedipods,  possibly  excepting  Trimerotropis,  and  is 
very  indirect  in  its  course,  often  completely  circling  about  the  observer  and 
ending  near  the  point  from  which  it  started.  The  serial  stridulation  of  the 
males  is  a  sharp  crackling,  very  like  that  of  the  Arphias  but  much  louder 
and  more  continuous.  We  once  noted  an  interesting  performance  by  three 
males.  Out  in  the  center  of  a  railway  switch  yard,  these  three  were  grouped 
closely  together,  and  so  intent  were  they  that  we  were  able  to  approach 
within  a  few  feet  without  alarming  them.  First  one  would  raise  both  hind 
femora  high  up  and  with  a  quick  jerky  movement  rub  them  vigorously 
against  the  sides  of  the  tegmina;  after  a  time  he  would  pause  and  stand 
at  attention  while  one  of  his  mates  took  up  the  performance.  To  our  ear 
no  'music'  was  audible  save  a  faint  grating  noise,  far  from  melodious. 
This  peformance  was  repeated  time  after  time  and  we  do  not  know  how 
long  it  might  have  been  continued  had  they  not  been  interrupted  by  a 
heavily  loaded  ore  train.  As  to  the  object  of  such  demonstration,  we  have 
no  explanation  to  offer  since  there  were  no  females  within  a  rod  or  more. 

"In  Tower  and  some  of  the  other  northern  towns  of  Minnesota,  this 
usually  shy  insect  takes  the  place  of  Dissosteira  in  the  streets  and  appears 
as  thoroughly  at  home  there  as  the  'Carolina  loucst'  in  the  southern  cities. 
At  Tower  we  have  noted  that  while  it  is  abundant  on  the  streets  during  the 
warmer  part  of  the  day,  it  disappears    by  about  five  o'clock  in  the  after- 
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noon  and  upon  search  we  found  it  on  weeds,  posts,  and  other  somewhat  ele- 
vated places,  apparently  having  retired  for  the  night.  It  remained  thus 
until  rather  late  in  the  morning,  not  becoming  active  until  nearly  nine 
o'clock.  While  thus  at  rest,  the  insect  is  very  sluggish  and  does  not  start 
readily,  making  it  easy  to  take  such  as  may  be  desired.  In  the  habit  of 
poising  motionless  in  the  air,  this  insect  also  resembles  Dissosteira  and 
may  be  seen  at  times  suspending  itself  in  the  air,  much  more  like  a  but- 
terfly in  appearance  than  a  locust." 

Subfamily  III.    LOCUSTlNiE. 

(ACRIDIN^.) 

The  Spine-Breasted  Locusts. 

"Onward  they  came,  a  dark  continuous  cloud 

Of  congregated  myriads  numberless, 

The  rushing  of  whose  wings  was  as  the  sound 

Of  a  broad  river  headlong  in  its  course 

Plunged  from  a  mountain  summit,  or  the  roar 

Of  a  wild  ocean  in  the  autumn  storm. 

Shattering  its  billows  on  a  shore  of  rocks!" — Southey. 

The  species  of  this  subfamily  may  be  easily  recognized  by  the 
presence  of  a  distinct  spine  or  tubercle  on  the  prosternum  be- 
tween the  front  pair  of  legs.  They  vary  much  in  size  and  general 
appearance,  and  among  them  are  found  our  most  injurious  insects 
of  the  order  Orthoptera.  They  have  the  head,  in  general,  smaller 
and  less  swollen  than  in  the  two  preceding  subfamilies ;  face  rare- 
ly (Leptysmi)  very  oblique,  usually  nearly  perpendicular ;  disk  of 
vertex  seldom  sunken  or  concave,  its  sides  low,  rounded,  often  ob- 
solete; foveoljB  usually  wanting  or  indistinct;  pronotum  with  disk 
always  free  from  tubercles  and  prominent  wrinkles,  its  hind  mar- 
gin usually  broadly  rounded,  never  acute-angled;  median  carina 
always  low  and  usually  of  nearly  equal  height  throughout;  lateral 
carinae,  with  few  exceptions,  rounded  or  obsolete;  tegmina  usually 
well  developed,  but  in  a  number  of  species  very  short,  and  in  a 
few  wholly  wanting;  inner  wings  (except  in  Romalea)  never 
brightly  colored  as  in  the  Oedipodinte,  but  usually  transparent. 

The  prevailing  color  of  most  sj)ecies  of  the  subfamily  is  dull 
olivaceous  brown,  though  a  number  of  them  are  so  striped  or  mot- 
tled with  yellow,  green  or  fuscous  as  to  be  decidedly  handsome. 
Among  the  members  of  the  principal  genus  (Melanoplus)  there  is 
considerable  variation  in  color  locally,  according  to  the  character 
of  the  station  where  found,  and  also  seasonably,  whether  collected 
early  or  late  in  the  fall.  As  a  rule  specimens  collected  after  a 
number  of  hard  frosts  are  duller,  darker  and  more  suffused  than 
summer  examples,  the  coloration  of  the  individual  being  appar- 
ently considerably  modified  by  such  exposure. 
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With  few  exceptions,  all  of  our  northern  species  pass  the  win- 
ter in  the  egg  stage,  and  begin  to  reach  maturity  about  June  1st, 
though  most  of  them  are  not  common  until  July.  The  Kentucky 
blue-grass  and  the  different  kinds  of  meadow  grasses  are  then  a 
darker  green  and,  when  rank,  turn  brown  early  in  the  autumn. 
The  different  species  of  Alelanoplus  and  other  locusts  whose  hues 
are  olive  green  or  brown,  find  in  the  failed  clumps  of  these  grasses 
places  of  hiding  well  suiting  their  color,  as  well  as  an  abundance 
of  food  well  suiting  their  taste.  Tn  Florida  and  other  southern 
states  more  species  pass  the  winter  as  adults,  though  even  there 
the  majority  are  represented  during  the  winter  months  by  the 
eggs  alone. 

The  males  of  Locustinae  rarely  stridulate,  and  then  only  when 
at  rest,  by  rubbing  the  inner  surface  of  the  hind  femora  against 
the  outer  surface  of  the  tegmina.  Scudder  (1893,  75)  has  men- 
tioned the  stridulation  movements,  without  record  of  sound,  in 
Melanoplus  femur-mbrum.  Morse  (Ms.)  is  inclined  to  doubt  the 
production  of  sound  by  the  majority  of  our  species,  though  all 
have  the  "ear"  or  tympanal  membrane  present,  stating  that :  "It 
seems  to  me  not  unlikely  that  they  might  make  the  movement  (as 
a  family  characteristic)  even  if  no  sound  was  produced." 

The  literature,  treating  more  or  less  especially  of  North  Amer- 
ican Locustinae,  is  as  follows :  Scudder,  1875b,  1878,  I896d,  1897, 
1897a,  1897b,  1899b,  1899c;  Bruner,  1893;  Morse,  1898;  Rehn, 
1902;  Blatchley,  1903;  Somes,  1914;  R.  &  H.,  1916;  Hebard,  1917b, 
1918,  1919a. 

For  convenience  of  treatment,  the  LocustinaB  of  the  Eastern 
States  may  be  subdivided  into  four  groups  or  tribes,  separated  as 
follows : 

KEY  TO  THE  EASTERN   TRIBES  OF  THE  SUBFA>[ILY  LOCVSTIN^. 

a.  Inner  wings  carmine  red  with  black  border;  hind  tibiae  furnished 
above  with  an  apical  spine  on  both  sides;  form  very  large  and  ro- 
bust, length  of  body  50 — 60  mm.;  adult  ^ith  tegmina  shorter  than 
abdomen.  Tribe  I.     Romali,  p.  304. 

aa.     Inner  wings  transparent  or  nearly  so;  hind  tibiae  with  no  apical  spine 
on  the  outer  side;  form  much  more  slender,  rarely   (Schistocerca) 
over  45  mm.  in  length,  usually  much  less;  tegmina  of  adult  usually 
equalling  or  exceeding  the  abdomen,   when   shorter,  the  body  not 
over  30  mm.  in  length, 
b.     Face  very  oblique;   fastigium  of  vertex  triangular,  strongly  pro- 
duced  in  front  of  eyes;    antennae  more  or  less   ensiform,   the 
joints  of  basal  half  flattened;  front  and  middle  legs  very  short. 

Tribe  II.     Lepttsmi,  p.  307. 
bb.     Face  nearly  vertical;    fastigium  not  triangularly  produced;   an- 
tennae filiform;  front  and  middle  legs  of  moderate  length. 
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c.  Lobes  of  mesosternum  longer  than  broad,  their  inner  margin 
straight;  side  margins  of  metazona  rounded;  size  larger,  the 
tegmina  of  female  30  or  more  mm.  in  length;  subgenital  plate 
of  male  with  a  distinct  U-  or  V-shaped  notch  at  apex. 

Tribe  III.     Schistocerci,  p.  310. 
ce.     Lobes  of  mesosternum  transverse,  their  width  at  least  equal  to 
the  length,  their  inner  margins  usually  rounded;   side  mar- 
gins of  metazona  angulate;  size  smaller,  the  tegmina  rarely 
over  25  mm.  in  length;  apex  of  subgenital  plate  of  male  with- 
out notch.  Tribe  IV.     Melanopli,  p.  320. 
Tribe  I.       ROMALI. 
Very  robust  species,  having  the  vertex  flat,  triangular,  ad- 
vanced in  front  of  ejes  a  distance  equal  to  two-thirds  the  inter- 
ocular  width,  its  median  carina  and  foveolse  wanting,  the  margins 
raised,  rather  sharp,  meeting  in  front  at  an  obtuse  angle ;  antennse 
acuminate,  the  joints  very  distinct,  more  or  less  flattened;  pro- 
notum  with  median  carina  distinct  throughout,  cut  three  times  by 
the  transverse  sulci,  prozona  tectiform,  metazona  flat;  tegmina 
and  wings  not  over  three-fourths  the  length  of  abdomen.     One 
genus  represents  the  tribe  in  the  southern  States. 

I.  KoMALEA  Serville,  1831,  280.  (Gr.,  "strong  of  body.") 
In  addition  to  the  characters  of  the  tribe,  this  genus  has  the 
face  nearly  vertical ;  frontal  costa  prominent,  compressed,  its  sides 
converging  above  the  antennae,  deeply  sulcate  from  near  its  junc- 
tion with  vertex  to  below  the  ocellus;  7)ronotum  with  front  mar- 
gin subtruncate,  prozona  one-third  longer  than  metazona,  the  lat- 
ter with  hind  margin  prolonged,  obtuse-angulate ;  lateral  carinae 
distinct  but  obtuse  on  metazona,  obsolete  on  prozona ;  lateral  lobes 
longer  than  deep,  their  front  margin  subvertical,  hind  one  strong- 
ly oblique,  lower  one  with  posterior  half  straight,  its  hind  angle 
obtuse,  front  half  ascending;  tegmina  with  humeral  and  anal 
veins  very  strong,  the  others  weak;  hind  femora  rather  slender, 
exceeding  the  abdomen  in  both  sexes;  prosternal  spine  prominent, 
acute ;  abdomen  carinate  above ;  subgenital  plate  of  male  triangu- 
lar, shorter  than  the  preceding  segment,  its  apex  emarginate; 
valves  of  ovipositor  large,  strongly  exserted.  The  genus  is  repre- 
sented by  one  species,  dimorphic  in  color,  and  therefore  known 
under  several  names. 

131.    -RoMALEA    MiCBOPTERA    (Beauvols),    1805,    146.     Southern    Lubberly 

Locust. 

General  color  of  adults  of  typical  form  dull  yellow;  disk  of  pronotum 
clouded  with  fuscous;  tegmina  yellow  with  numerous  scattered  black  dots, 
the  apical  two-thirds  of  discoidal  area  rosaceous;  wings  bright  carmine 
red,  the  apical  border  black;   apical  half  of  antennae,  knees  and  sides  of 
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Fig.    III.      Female.     Two-thirds   life  size. 


abdomen  more  or  less  fuscous;  outer  face  of  all  the  femora  with  numerous 
small  black  spots.  The  black  markings  vary  greatly  in  number  and  size; 
in  some  specimens,  var.  marci  Serv.  (1839,  623),  the  black  predominates, 
the  side  margins  and  median  carina  of  pronotum  and  hind  margin  of  ab- 
dominal segments  alone  being  yellow,  tegmina  fuscous;  inner  wings  as  in 
the  typical  form.  Structural  characters  as  given  above.  Length  of  body, 
$,  50—54,  5,  62—70;  of  pronotum,  $,  15—17.5,  $,  20—22;  of  tegmina, 
$,  23—28,  2,  29—33;  of  hind  femora,  5,  26— 32,  $,  31—36  mm.  (Fig.  111.) 

Ormond  and  Dunedin,  Fla.,  June — August,  adults;  Ormond, 
Sanford,  Sarasota,  Lake  Tstokpoga,  Citrus  Center  and  Dunedin, 

Feb.  20  —  April 
10,  nymphs  {W. 
8.  B.);  Mobile 
and  Tuscaloosa, 
Ala.,  July  —  Au- 
gust, var.  marci 
{Loding  ).  By 
other  collectors 
R.  microptera  has 
been  taken  at  nu- 
merous localities 
in  Florida  as  far  south  as  Homestead  and  Chokoloskee.  It  occurs 
especially  along  the  margins  of  cultivated  grounds,  roadsides  and 
railways,  though  often  found  on  the  undergrowth  in  open  pine 
woods.  The  young  begin  to  appear  in  southern  Florida  in  Feb- 
ruary, the  first  ones  becoming  mature  about  June  10.  Davis 
found  the  adults  in  numbers  at  Punta  Gorda  as  late  as  Nov.  15, 
where  "they  were  feeding  on  a  papilionaceous  plant  along  an  old 
railroad  embankment,  and  when  disturbed  would  walk  off  in  an 
amusingly  stately,  dignified  manner.  This  lubber  grasshopper 
can  make  a  hissing  sound,  which  is  produced  by  the  air  being 
forced  from  the  large  stigmata  near  the  base  of  the  wings.  This 
was  more  particularly  noticed  in  recently  matured  individuals." 
Morse  (1907,  42)  also  notes  this  defensive  action,  stating  that: 
"When  disturbed,  the  tegmina  are  often  elevated  and  the  brilliant 
carmine  wings  rapidly  vibrated,  producing  a  buzzing  noise.  If 
taken  in  hand,  a  disagreeable  dark-brown,  frothy  liquid  is  effused 
with  a  hissing  sound  from  the  mesothoracic  spiracles,  which  prob- 
ably is  repugnatorj'  in  function." 

The  young  of  this  lubberly  locust  differ  much  in  hue  from  the 
adults  being  usually  greenish-black  in  color  with  a  narrow  median 
dorsal  stripe,  hind  edge  of  thorax,  and  often  the  fore  femora  and 
sides  of  head,  blood-red.  Sometimes  they  are  a  nearly  uniform 
reddish-brown  instead  of  black  and  red,  and  as  they  grow  in  size 
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the  red  markings  change  to  orang^-jellow.  During  their  early 
life  they  are  more  gregarious  than  the  young  of  other  species,  50 
to  75  of  them  often  occurring  on  a  single  weed  or  bunch  of  grass, 
whose  leaves  thej^  wholly  devour.  They  are  very  slow  and  clumsy 
in  movement,  crawling  feebly  over  the  ground  when  knocked  off 
the  plant  to  which  they  are  clinging.  Their  natural  enemies  are 
few,  thej  being  apparently  so  nauseating  that  even  chickens  reject 
them  as  food.  C.  R.  Dodge  (1877)  says  that:  "At  times  the  insect  is 
injurious  on  truck  farms  in  the  Gulf  States,  as  it  destroys 
all  kinds  of  vegetables,  melons,  etc.,  even  crawling  up  into  peach 
and  fig  trees  to  devour  the  fruit.  As  they  cannot  fly  and  leap 
but  short  distances,  they  can  be  easily  destroyed  by  sweeping  into 
nets  or  by  simply  crushing  them  on  the  ground  by  the  foot,  first 
jarring  them  down  from  the  plants  on  which  they  are  feeding." 

Of  the  stridulation  of  R.  micropfera  Scudder  (1893,  75;  1897d, 
102)  says:  "1  received  two  females  of  this  species  alive,  and  kept 
one  of  them  for  some  time.  She  was  excessively  deliberate  in  her 
movements,  cleaning  her  antennae  by  treading  upon  one  at  a  time 
and  drawing  it  from  under  her  feet.  In  the  sunshine  she  stridu- 
lated  by  raising  her  tegmina  directly  upward  against  the  half- 
opened  wings,  making  a  rough,  scratching  sound,  which  was  re- 
peated rather  rapidly  but  variably  from  two  to  ten  times."  He 
adds  that  Dr.  Shufeldt  has  recorded  the  males  preceding  mating 
as  "keeping  up  a  very  audible  buzzing  racket  with  their  fore  wings 
which  they  elevated  and  lowered  at  a  few  seconds  intervals,  show- 
ing the  lower  carmine  pair  each  time  they  did  so,  with  telling 
effect." 

The  known  range  of  R.  microptera  is  principally  confined  to 
the  Lower  Austral  zone,  extending  from  Cabarrus  Co.,  N.  Car., 
west  to  Lookout  Mountain,  Tenn.,  and  south  and  southwest 
throughout  the  mainland  of  Florida,  Georgia  and  probably  Ala- 
bama and  Mississippi,  to  New  Orleans,  La.  Adults  of  the  black 
form  marci  are  known  only  from  the  region  north  of  Florida.  As 
already  noted,  it  has  been  mentioned  or  recorded  under  many  syn- 
onymous names,  chief  among  which  are  Dicti/ophorus  reticular 
tns  Thunb.,  D.  guttatus  Stoll  and  D.  marci  Serv.,  the  latter  being 
the  melanistic  form  above  described.  The  Rhomalea  gloveri  Kir- 
by  (1910,  370)  and  the  R.  centurio  of  Thos.  (1873, 179)  nee  Drury, 
are  also  to  be  referred  to  R.  microptera.  Tn  fact,  all  records  of 
very  large,  short-winged  locusts  from  the  southern  United  States 
east  of  the  Mississippi  are  to  be  referred  to  R.  microptera,  the 
western  lubberly  locust,  Brachystola  magna  (Gir.),  not  occurring 
east  of  that  stream,  while  the  Chromacris  colorata  Serv.  (1839, 
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C74),  described  from  South  Carolina,  is  a  Mexican  species*^;  Ser- 
ville's  type,  as  pointed  out  by  K.  &  H.  (1916,  194),  having  been 
probably  based  on  a  wrongly  labelled  specimen. 
Tribe  II.  LEPTYSMI. 
Very  slender,  subcylindrical  species,  possessing  the  characters 
giyen  in  the  tribal  key  and  haying  the  yertex  yery  narrow  between 
the  eyes;  disk  of  pronotum' rounded,  its  median  carina  faint  or 
wanting,  hind  margin  broadly  rounded;  tegmina  exceeding  the 
abdomen,  their  tips  acute ;  mesosternal  lobes  as  wide  as  long,  their 
inner  margin  rounded;  hind  tibiae  slightly  widened  toward  apex, 
their  outer  margins  acute.  Two  genera  represent  the  tribe  in 
North  America, 

KEY   TO   GEXERA   OF    NORTH    AMERICAN    LEPTYSMI. 

a.     Head  as  long  as  or  longer  than  pronotum ;  f astigium  of  vertex  as  long 
as  the  eyes  and  with  a  deep  median  groove;  face  coarsely  punctate. 

I.     Leptysma. 
aa.     Head  shorter  than  pronotum;  f astigium  shorter  than  eyes  and  with- 
out a  median  groove;   face  almost  smooth.  II.     Stenacbis. 

I.  Leptysma  Stai,  1873,  42,  (Gr.,  ''slender.") 
Slender,  subcylindrical  species,  having  the  fastigium  promi- 
nent, horizontal,  projected  in  front  of  eyes  in  the  form  of  an  equi- 
lateral triangle,  the  sides  low,  but  distinct;  frontal  costa  low,  a 
little  narrowed  between  the  ocellus,  shallowly  sulcate  through- 
out; eyes  longer  than  wide,  set  very  obliquely  on  the  head;  an- 
tennae shorter  than  head  and  pronotum,  strongly  tapering;  pro- 
notum almost  cylindrical,  the  metazona  a  little  the  wider,  front 
margin  truncate;  median  carina  subobsolete,  obvious  only  on  the 
metazona,  lateral  carinas  wanting;  lateral  lobes  longer  than  deep, 
their  front  margin  oblique,  hind  one  slightly  concave,  lower  one 
subsinuate;  prosternal  spine  short,  its  tip  obtusely  rounded;  teg- 
mina fully  developed,  the  apical  third  gradually  narrowed;  hind 
femora  very  slender,  slightly  shorter  than  abdomen  in  both  sexes ; 
cerci  of  male  slender,  tapering,  bent  abruptly  upward  and  for- 
ward near  base ;  subgenital  plate  narrow,  upturned,  tapering  to  a 
point;  upper  valves  of  ovipositor  much  longer  than  lower  ones, 
their  dorsal  margins  with  a  row  of  prominent  teeth.  An  Ameri- 
can genus,  nine  species  being  recognized  by  Kirby  (1910,  410), 
one  from  the  United  States,  the  others  from  Mexico  and  South 
America, 
132.     Leptysma  mabginicollis  (Serville),  1839,  591.     Slender  Locust. 

Ground  color  of  living  specimens  usually   light  yellowish-brown   or 
fawn,  unbroken  except  by  a  narrow,  yellowish  stripe  extending  from  the 


■•^Numerous  specimens  are  in  the  writer's  collection  from  Orizaba,  Mexico. 
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hind  border  of  eye  along  the  lower  edge  of  pronotum  to  coxa  of  hind  leg. 
In  fresh  specimens  this  is  bordered  above  by  one  of  darker  brown,  and 
sometimes  the  entire  upper  surface  and  antennae  are  handsomely  tinged 
with  purplish  or  carmine  red.  In  dried  specimens  the  brown  and  the  tips 
of  tegmina  become  darker.  Hind  tibiae  tinged  with  bluish,  their  spines 
tipped  with  black.  Face,  vertex,  occiput  and  pronotum,  densely  punctured. 
Tegmina  exceeding  the  abdomen  by  3  to  5  mm.  Wings  transparent,  equal 
to  tegmina,  male,  slightly  shorter,  female.     Other  structural  characters  as 

given   above.     Length   of   body,    $ , 
28—31,    9,  31—38;   of  antennae,    $, 

8,  $,   6;    of  pronotum,    $,  4.5 — 5.2, 

9,  5.5—6.5;  of  tegmina,   $,  20—27, 

,o       V         9.  25—34;  of  hind  femora,   $,  12.5- 

hig.   112.     Leptysma  margxmcollis  (Serv.).  ^,  ^  _„      ^„  ,„.       ,^„  . 

(.'Vfter  Comstock.)  —14.5,    9,  IG— 18  mm.      (Fig.  112.) 

Vigo  Co.,  Ind.,  May  21 — Oct.  11;  Gainesville,  Little  River, 
Moore  Haven,  Palm  Beach  Canal,  Cape  Sable  and  Dunedin,  Fla., 
Nov.  4 — April  (W.  ^.  B.).  In  Indiana  this  slender-bodied,  grace- 
ful species  has  as  yet  been  taken  only  in  Vigo  County,  where  it 
was  first  found  in  October,  1892.  It  was  then  quite  common  on 
the  tall  sedges  and  rushes  which  grew  near  the  margin  of  a  large 
pond  in  the  Wabash  River  bottoms,  nine  miles  below  Terre  Haute. 
Its  range  before  that  time  had  been  supposed  to  be  a  strictly 
southern  one,  it  having  been  recorded  only  from  Florida  and 
North  Carolina.  Its  occurrence  in  numbers  as  far  north  as  central 
Indiana  was,  therefore,  of  especial  interest,  and  can  only  be  ac- 
counted for  by  the  presence  of  the  broad  and  sheltering  valley  of 
the  Wabash,  within  the  confines  of  which  it  finds  a  climate  and 
a  vegetation  congenial  to  its  taste. 

In  1893  and  1894  the  insect  was  still  present,  though  in  rapidly 
decreasing  numbers,  as  the  pond  was  partially  drained.  I  was 
much  surprised  to  find,  on  May  21,  1893,  a  fully  developed  male 
with  soft  flabby  wings,  as  though  just  moulted,  though  no  others 
of  any  age  were  seen  on  that  date.  In  October,  1917,  I  again 
visited  the  former  site  of  the  pond,  but  found  only  a  vast  corn- 
field, with  no  signs  of  this  or  the  other  rare  Orthoptera.  which 
formerly  dwelt  in  numbers,  in  that  locality.  If  still  a  member  of 
the  Indiana  fauna,  marginicollis  will  probably  be  found  only  about 
the  margins  of  the  larger  ponds  in  the  lower  Wabash  Valley. 

At  the  Indiana  locality  mentioned,  as  well  as  in  Florida,  mar- 
ginicollis has  never  been  seen  on  the  ground,  and  has  never  been 
noted  to  leap  when  disturbed,  but  always  moves  with  a  quick  and 
noiseless  flight  for  20  or  more  feet  to  a  stem  of  grass,  sedge  or 
rush,  on  which  it  alights.  The  instant  it  grasps  the  stem  it  dodges 
quickly  around  to  the  side  opi>osite  the  intruder.    Then,  holding 


SUBFAMILY  III. LOCUSTIX^.  309 

the  stem  firmly  with  its  short  front  and  middle  legs,  it  draws  its 
slender  hind  femora  close  up  against  the  body,  and  folding  the 
tibiae  into  position,  hugs  its  support  as  closely  as  possible,  and  re- 
mains perfectly  motionless.  Its  body  is  almost  cylindrical,  and 
being  of  the  same  general  color  of  the  plant  on  which  it  rests,  it  is 
almost  impossible  to  detect  it,  unless  one  notes  exactly  where  it 
alights.  Eight  times  out  of  ten  a  person,  by  approaching  quietly, 
can  reach  his  hand  about  the  plant  stem  and  grasp  the  insect.  Its 
habits  thus  excellently  illustrate  the  so-called  "protective  mimi- 
cry" of  form  and  coloring,  as  it  always  seems  to  choose  a  cylindri- 
cal object,  and  one  similar  to  its  own  color  before  alighting. 

Aside  from  the  localities  above  mentioned,  L.  marginicollis  has 
been  recorded  from  numerous  other  stations  in  Florida  and  doubt- 
less occurs  in  suitable  environments  throughout  the  mainland  of 
that  State.  About  Dunedin  both  adults  and  nymphs  occur 
throughout  the  winter  on  and  among  the  brown  stems  of  tall 
sedges  and  grasses  along  the  borders  of  ponds  and  marshes.  A 
half  dozen  or  more  specimens  of  the  pink  individuals  are  taken 
each  winter  around  the  borders  of  a  certain  wet-weather  pond. 
According  to  Dr.  Hancock,  these  are  the  first  pink  Acridians 
which  have  been  noted  in  the  United  States.  The  species  ranges 
from  Maryland  and  Virginia,  west  to  southern  Indiana  and  Ne- 
braska, and  south  and  southwest  to  Florida,  Texas  and  Southern 
California.^^ 

II.  Stexacris  F.  Walker,  1870,  651.  (Gr.,  "slender"  -}-  "locust") 
Very  slender,  subcylindrical  species,  having  the  fastigium 
short,  blunt,  separated  from  the  vertex  by  a  transverse  groove,  its 
margin  not  raised,  apex  rounded ;  frontal  costa  shallowly  sulcata, 
its  margins  parallel  throughout;  eyes  elliptical,  oblique;  antennae 
feebly  ensiforni,  slightly  shorter  than  head  and  thorax  together; 
pronotum  subcylindrical,  its  disk  granulate-punctate,  cut  by  three 
sulci,  median  and  lateral  carinae  wholly  wanting,  metazona  two- 
thirds  the  length  of  prozona ;  lateral  lobes  as  in  Leptysma;  teg- 
mina  narrow,  nearly  as  long  as  body,  strongly  surpassing  the  ab- 
domen, their  tips  acute;  hind  femora  slender,  shorter  than  ab- 
domen, male,  reaching  its  tip,  female;  prosternal  spine  stout,  cyl- 
indrical, obtuse;  subgenital  plate  of  male  with  median  portion 
prolonged,  subspatulate,  each  side  produced  into  a  distinct  spine 
or  cusp ;  valves  of  ovipositor  short,  feebly  exserted,  the  upper  ones 
strongly  serrate  above. 

This  generic  name  replaces  Arnilia  Stai  (1873).     Eleven  spe- 

**Scudder,  Psyche,  IX,   1900,   116. 
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cies  are  recognized  by  Kirby,  one  from  the  southern  United  States, 
the  others  from  Mexico,  Central  and  South  America. 

133.  Stexacris  vitreipennis  (Marschall),  1835,  214.  Glassy-winged  Locust. 
Pale  green,  usually  with  a  yellowish  tinge,  often  with  a  pale  lateral 
line  on  head  extending  back  along  the  lower  margin  of  lateral  lobes;  when 
dry  often  fading  to  dull  yellow  with  tegmina  and  tibiae  only  green,  the  pale 
stripe  wholly  disappearing;  antennae  and  tarsi  of  front. and  middle  legs 
dusky;  wings  transparent.  Structural  characters  as  given  above.  Length 
of  body,  $,  24 — 26,  9,  27 — 29;  of  pronotum,  $ ,  4.5,  $,  5.5;  of  tegmina,  $, 
24—25,   $,  27—29;  of  hind  femora,   $,  12.5—13,   9,  15—16  mm. 

Enterprise,  Sanford,  Lake  Istokpoga,  Moore  Haven,  Sarasota 
and  Dunedin,  Fla.;  Dec.  11— May  10  (IF.  S.  B.)  Recorded  by 
other  collectors  from  numerous  localities  between  Appalachicola 
and  Jacksonville  in  the  north,  and  Miami  and  Ft.  Myers  in  the 
south.  At  Dunedin,  on  March  22,  1913,  it  was  found  in  abundance 
on  the  foliage  of  the  pickerel  weed,  Pontederia  cordata  L.,  then  in 
full  blossom  along  the  margin  of  a  pond.  It  has  since  been  noted 
in  small  numbers  each  season,  but  only  in  the  adult  stage,  along 
the  }>atliwa3's  of  low,  open  pine  woods  near  the  margins  of  wet 
hammocks.  Much  more  wary  than  Lcpfysma,  which  it  resembles 
closely  in  form  and  habits,  it  often  flies  long  distances  when 
flushed,  and  invariably  alights  on  the  leaves  of  cabbage  palmetto 
or  green  grass  or  sedge  where,  sli[)ping  quickly  behind  a  leaf  or 
stem,  it  seeks  to  evade  the  pursuer.  Sometimes,  by  approaching 
quietly,  it  can  then  be  grasped  by  a  quick  motion  of  the  hand, 
but  is  usually  caught  more  readily  with  the  net.  Hebard  has 
noted  its  partiality  for  cat-tails,  and  it  probably  occurs  among 
green  semi-aquatic  vegetation  throughout  the  mainland  of  Florida. 

The  known  range  of  ^.  rifrcipcnnis  is  limited,  extending  only 
from  Lake  Ellis,  N.  Car.,  south  and  west  through  southern  Geor- 
gia and  Florida  to  Appalachicola  in  the  latter  State,  The  ma- 
jority of  the  records  of  its  occurrence  have  been  made  under  the 
names  Arnilia  cMorizans  and  f^tcnacris  chlorizans  Walker,  which 
are  synonyms,  while  the  Carolina  record  of  Arnilm  cylindrodes 
StAl  (1873,  85)  undoubtedly  refers  to  a  South  American  species. 

Tribe   III.     SCHISTOCERCI. 

To  this  tribe,  as  defined  in  the  key,  p.  304,  belongs  only  the 
single  genus : 

I.     ScHiSTocERCA  StSl,  1873,  64.     (Gr.,  "cleft"  +  "tail.") 

Large,  rather  slender-bodied  species,  having  the  fastigium  of 
vertex  sloping  downward  and  passing  insensibly  into  the  frontal 


SUBFAMILY   III. LOCUSTIN^.  311 

costa,  its  sides  low,  indistinct,  median  carina  wanting,  foveolae 
very  small,  often  obsolete;  face  nearly  vertical;  eyes  oblong-oval, 
prominent ;  antennae  of  medium  length,  filiform ;  disk  of  pronotum 
with  sides  sloping  on  prozona,  metazona  usually  flat  or  nearly  so, 
front  margin  truncate,  hind  margin  either  broadly  rounded  or, 
in  some  males,  obtuse-angled,  median  carina  low  but  distinct,  cut 
three  times  by  the  transverse  sulci,  lateral  carinae  wanting;  lobes 
of  mesosternum  longer  than  broad;  tegmina  always  fully  devel- 
oped; wings  of  large  expanse,  transparent  or  nearly  so;  hind 
femora  slender,  usually  equalling  or  exceeding  tip  of  abdomen; 
hind  tibiae  with  numerous  spines  in  regular  rows  on  each  side; 
second  tarsal  joint  only  half  as  long  as  first.  Males  with  cerci 
wide,  oblong,  usually  of  nearly  equal  breadth  throughout;  sub- 
genital  plate  strongh'  upcurved,  its  apex  deeply  notched.  Valves 
of  ovipositor  strongly  exserted. 

This  is  a  large,  typically  American  genus,  all  of  the  species, 
according  to  Stai,  its  founder,  being  American  or  of  American 
origin.  Kirb}'  (1010,  454)  recognized  73  species,  a  number  of 
which  are  known  synonyms.  Of  these  12  were  accredited  to  the 
United  States,  the  others  mosth'  to  Mexico,  Central  and  South 
America.  We  have  in  the  Eastern  States  four  species  and  two 
races  or  varieties. 

KEY   TO   EASTERN    SPECIES   OF    SCHISTOCEBCA. 

a.    Median  or  discoidal  area  of  tegmina  with  large,  distinct  isolated  red- 
dish-brown spots;   disk  of  pronotum  flat  or  nearly  so,  and  with  a 
broad  pale  median  stripe;  cerci  of  male  feebly  but  distinctly  taper- 
ing from  base  to  apex.  134.     americana. 
ca.     Median   area  of   tegmina  of    males    usually    immaculate,    of    females 
sometimes  with  numerous  small  vague  fuscous  spots  or  dots;  disk 
of  pronotum  more  or  less  distinctly  tectiform,  its  median  pale  stripe, 
when    present,    narrow;    cerci    of    male    of    nearly    equal   breadth 
throughout, 
b.     Antennae  of  male  one-third  or  more  longer  than  head  and  prono- 
tum together;  anal  area  of  tegmina  usually  with  a  distinct  pale 
stripe;  larger,  the  female  45  or  more  mm.  in  length, 
c.     Hind  tibiae  reddish-yellow  or  pale  brown  in  hue;  notch  of  sub- 
genital  plate  of  male  U-shaped,  about  as  broad  as  deep;  gen- 
eral hue  of  tegmina  dark  olive-green  or  rusty  brown;  length 
of  body,  female,  usually  less  than  50  mm. 
d.     Head,  thorax  and  anal  area  of  tegmina  with  a  pale  dorsal 
median  stripe;    tegmina  immaculate;    pronotum  distinctly 
tectate;  fastigium  more  elongate.  135.     alutacea. 
dd.     Dorsal  surface  without  pale  median  stripe;  tegmina  usually 
with   distinct   fuscous   spots;    pronotum   feebly   tectiform; 
fastigium  shorter.                                           135a.     bubiginosa. 
cc.     Hind  tibiae  blackish  purple;  notch  of  subgenital  plate  of  male 
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deep,  V-shaped;    tegmina  normally  dark  purplish-brown;   fe- 
male larger,  50—60  mm.  in  length.  136.    obscuba. 
6b.     Antennae  of  male  not  more  than  one-fifth  longer  than  head  and 
pronotum  together;  anal  or  dorsal  area  of  tegmina  without  dis- 
tinct pale  stripe;   size  smaller,  the  female  rarely  exceeding  42 
mm.  in  length;   notch  of  male  subgenital  plate  deep,  narrowly 
V-shaped, 
e.     Form  short,  stocky;  tegmina  of  female  reaching  only  base  of 
ovipositor  and  tips  of  hind  femora,  usually  immaculate. 

137.      DAMNIFICA. 

ee.  Form  more  slender  and  more  compressed;  tegmina  in  both 
sexes  distinctly  surpassing  abdomen  and  tips  of  hind  femora, 
those   of   female   usually   sprinkled   with   numerous    fuscous 

spots.  137a.      CALIDIOB. 

134.     ScHiSTOCEECA  AMERICANA*'  (Drury),  I,  1773,  128.     American  Locust. 

Size  large,  the  female  often  two  inches  or  more  in  length,  the  male 
distinctly  smaller;  form  rather  slender.  Color  reddish-brown,  often  with 
a  slight  vermilion  tint;  dorsal  surface  with  a  yellowish  stripe  extending 
from  vertex  along  the  middle  of  head,  pronotum  and  anal  area  of  tegmina 
as  far  as  the  tip  of  the  abdomen;  side  of  head  with  a  dark  brown  line  run- 
ning from  lower  side  of  eye  down  the  cheek;  lateral  lobes  of  prozona  with 
a  broad  yellowish  stripe  on  upper  third,  a  short  and  narrow  yellow  dash 
near  the  center,  the  lower  margin  yellowish.  Tegmina  with  numerous 
large  dark  brown  spots,  separated  by  light  interspaces;  the  costal  or  lower 
margin  whitish-yellow,  mottled  with  darker.  "Wings  transparent,  the 
nerves  of  basal  portion  yellowish.  Outer  face  of  hind  femora  reddish- 
brown,  with  one  or  two  dark  streaks  along  the  upper  third.  Hind  tibiae 
vermilion  red,  duller  in  dried  specimens;  the  spines  yellow,  tipped  with 
black.  Vertex  hexagonal,  the  disk  a  little  depressed.  Frontal  costa  broad, 
prominent,  sulcate  near  middle  below  the  ocellus;  feebly  narrowed  below 
point  of  union  with  vertex.  Antennae  but  little,  if  any,  longer  than  head 
and  pronotum  together.  Disk  of  pronotum  flat  on  metazona,  the  sides 
rounded  and  feebly  sloping  on  prozona,  the  surface  marked  with  minute 
shallow  cells,  or  densely  punctate,  the  hind  margin  obtusely  rounded.  Teg- 
mina exceeding  the  abdomen  one-fourth  or  more  their  length  in  both  sexes. 
Hind  femora  slender,  reaching  or  slightly  exceeding  tip  of  abdomen. 
Spine  of  presternum  large,  curved  somewhat  backward.  Notch  of  subgen- 
ital plate  of  male  narrow,  deep.  Length  of  body,  $,  39 — 42,  $,  48 — 55; 
of  antennae,  $,  12 — 13,  $,  13 — 15;  of  pronotum,  $,9,  $,11;  of  tegmina, 
$,  42— U,  $,  50—57;  of  hind  femora,  $,  23—25,  $,  28—30  mm.  (Fig.  113.) 

This  is  the  largest  locust  found  in  Indiana,  and  when  freshly 


"Hebard  (1915b,  406)  has  replaced  the  long  used  specific  name  of  this  well  known 
locust  with  that  of  serialis  Thunb.,  basing  his  replacement  on  the  ground  that  the  Libel- 
lula  americana  of  Drury,  an  Orthopteron,  was  preoccupied  by  Libellula  americana  L.,  a 
dragonfly.  The  placing  of  the  locust  under_  Libellula  was  an  error  by  Drury  and  was 
later  corrected  by  him.  The  error  was  not  in  the  text  but  only  occurred  in  using  ditto 
marks  on  a  plate  on  which  the  name  Libellula  had  been  used  for  a  series  of  dragonflies. 
When  americana,  the  specific  name  of  the  locust,  was  reached,  a  ditto  mark  instead  of 
the  name  Gryllus  was  by  mistake  placed  under  the  generic  name  Libellula.  This  was  an 
obvious  typographical  error  and  was  open  to  the  correction  made  by  Drury  in  a  footnote 
on  page  XVIII,  Volume  III,  of  the  same  work.  I,  therefore,  prefer  to  retain  the  name 
americana^  believing  that  in  time  its  use  will  be  upheld  by  the  International  Commission 
of  ZoSlogical  Nomenclature. 
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moulted,  one  of  the  most  handsome.    It  probably  occurs  in  all  the 

counties,  but  is  much 
less  common  in  the 
northern  ones.  Fresh- 
ly moulted,  mature 
specimens,  from  eggs 
hatched      in      spring, 

Fig.   113.     Male.     Natural  size.     (After  Lugger.)  have      been      taken      in 

Vigo  County  on  June  18th,  and  on  three  different  occasions  nu- 
merous specimens  have  been  seen  as  late  as  November  22d.  On 
this  date,  in  Marion  County,  when  the  government  thermometer 
rgistered  17°  in  the  morning,  several  were  flushed  in  the  after- 
noon, though  a  cold,  raw  wind  was  blowing.  In  the  central  and 
southern  parts  of  the  State  it  is  more  abundant  in  mid-autumn 
than  in  summer.  There  occasionally  may  be  two  broods  in  one 
season,  as  I  have  found  the  nymphs  common  in  Vigo  Co.  on  Oc- 
tober 15  and  21. 

This  species  is  noted  for  its  extended  migrations  and  when  a 
second  brood  appears,  they  are  doubtless  from  eggs  laid  by  ma- 
ture specimens  which  have  entered  the  State  in  early  spring. 
About  3  o'clock  in  the  morning  of  April  11,  1893,  the  city  of 
Terre  Haute,  Ind.,  was  visited  with  a  severe  storm  of  rain  and 
wind  from  the  southwest.  A  number  of  buildings  were  unroofed 
and  many  shade  and  forest  trees  twisted  and  broken  off.  While 
on  my  way  to  the  high  school  building  several  persons  informed 
me  that  thej'  had,  that  morning,  seen  specimens  of  ''gigantic 
grasshoppers"  on  the  street,  but  were  unable  to  capture  them. 
About  10  o'clock  one  of  my  former  pupils  brought  me  two  living 
specimens  of  /S".  americona,  which  she  had  picked  up  from  the 
sidewalk  near  her  home.  They  had  come  sailing  in  on  the  wings 
of  the  wind  from  some  distant  point  in  the  southwest,  where  they 
had  passed  the  winter  in  the  mature  state  or  as  an  advanced  form 
of  the  young.^^  Mature  individuals  which  had  doubtless  migrated 
have  also  been  taken  in  Lake  County  on  May  13,  and  one  is  re- 
corded by  Fox  (1916)  as  taken  at  Lafayette  in  late  March. 

In  the  southern  portion  of  Indiana,  americana  is  always  found 
in  dry,  upland  localities,  such  as  the  borders  of  roads,  old  mea- 
dows, weed  and  stubble  fields,  prairies,  and  especially  in  old  aban- 
doned fields  which  have  grown  up  to  oak  and  other  shrubs.  In 
the  northern  portion  it  occurs  in  damper  localities,  being  found 
in  the  tall  grasses  and  sedges  along  the  borders  of  sloughs  and 
marshes   and   in    the   meadows   bordering   lakes    and   tamarack 
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marshes.  When  flushed  it  rises  quickly  and  with  a  fluttering 
noise,  makes  a  long,  wavering,  jerky  flight,  and  alights  upon  the 
bole  or  branch  of  tree  or  shrub,  a  fence,  or  some  other  object  some 
distance  above  the  earth ;  seldom,  if  ever,  settling  on  the  ground. 
If  then  approached,  it  dodges  around  the  object  upon  which  it 
rests,  much  as  does  a  squirrel  under  the  same  circumstances. 

In  Florida  8.  americana  has  been  taken  by  me  at  all  points 
where  collecting  has  been  done.  About  Dunedin,  it  is  frequent 
throughout  the  winter,  especially  so  in  old  fields,  and  on  Hog  Is- 
land it  occurs  among  the  coarse  grasses,  within  50  feet  of  the 
strand.  When  flushed  in  the  pine  woods  it  often  alights  on  the 
boles  of  the  trees  eight  t6  20  feet  above  the  ground.  It  has  been 
recorded  many  times  from  all  parts  of  the  State,  including  the 
southern  keys.  Adults  are  to  be  found  any  month  in  the  year,  but 
nymphs  are  scarce  in  winter.  It  is  often  called  the  "clickety  bug" 
by  the  southern  negroes,  a  name  given  it  on  account  of  the  rustling 
noise  made  by  the  wings  in  flight,  which,  however,  is  not  a  true 
stridulation. 

Of  the  distribution  of  the  American  locust  Scudder  (1899c, 
474)  has  written :  "Excepting  aS*.  peregrina,  which  has  crossed 
the  ocean  and  colonized  another  world,  ^.  americana  is  the  most 
widely  distributed  member  of  the  genus,  and  merits  its  name, 
ranging  as  it  does  from  North  America  east  of  the  Great  Plains 
and  south  of  about  latitude  40° ;  through  the  W^est  Indies,  Mexico 
and  Central  America  to  South  America,  where  it  occurs  as  far  as 
Colombia  in  the  west  and  Argentina  in  the  east,  though  the  rec- 
ords of  its  occurrence  in  South  America  are  few.  North  of  north 
latitude  40°  or  thereabouts,  sporadic  cases  of  its  appearance  are 
recorded,  notably  in  Massachusetts  and  southern  Ontario;  these 
are  doubtless  accidental  visitants,  flying  from  their  proper  home 
farther  south."  Since  Scudder's  writing,  it  has  been  recorded 
from  Connecticut  by  Walden  (1911,  108),  and  extreme  northern 
Iowa  by  Somes  (1914,  68),  so  that  taking  its  northern  Indiana, 
Michigan  and  other  records  into  consideration,  it  is  liable  to  be 
found  anywhere  in  our  territory  south  of  north  latitude  45°. 

135.     ScHisTOCEBCA  ALUTACEA  (Harris),  1841,  139.     Leather-colored  Locust. 

Size  medium,  tlie  female  much  the  larger,  with  more  robust  body. 
Color  purplish-brown  to  olive-green,  darker  in  old  or  dried  specimens;  dor- 
sal surface  with  a  narrow  bright  yellow  median  stripe  running  from  front 
of  vertex  back  over  head,  pronotum  and  anal  area  of  tegmina;  sides  of 
tegmina  rarely  with  a  few  minute  fuscous  spots.  Wings  transparent  yel- 
lowish, the  veins  darker.  Sides  of  abdomen  with  a  row  of  black  dots  on 
the  hind  margin  of  each  segment.    Outer  face  of  hind  femora  reddish- 
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brown  or  yellowish,  usually  with  a  row  of  black  dots  along  the  upper  and 
lower  margins.  Hind  tibiae  brown,  often  with  a  reddish  tinge,  the  spines 
yellowish,  tipped  with  black.  Vertex  rather  prominent,  narrow;  disk  sub- 
rhomboidal,  but  little  depressed,  its  sides  low,  distinct  only  on  front  half. 
Face  vertical,  frontal  costa  narrow,  slightly  sulcate  below  the  ocellus,  the 
joints  slightly  flattened.  Disk  of  pronotum  flat  on  metazona,  the  sides 
higher  and  sloping  on  prozona,  hind  margin  broadly  obtuse-angled,  surface 
densely  punctate,  median  carina  low  but  distinct.  Prosternal  spine  large, 
cylindrical,  its  apex  rounded.  Tegmina  exceeding  the  abdomen  about  one- 
fourth  their  length,  male,  one-sixth,  female.  Hind  femora  slender,  reach- 
ing tip  of  abdomen,  female,  exceeding  it  2  to  3  mm.,  male.  Cerci  of  male 
short,  oblong,  their  upper  edge  concave  or  broadly  notched.  Length  of 
body,  $,  28 — 32,  $,  42 — 50;  of  antennae,  $  and  ?,  15 — 17  mm.;  of  prono- 
tum, 5,  6.5—7.8,  9,  9.5—11;  of  tegmina,  $,  24—28,  $,  36 — 41;  of  hind 
femora,  $,  17.5—19.5,  9,  22—27  mm.    (Fig.  114.) 

This  species  has  been  taken  only  in  the  western  half  of  Indi- 
ana, from  Knox  Co.  northward,  though  it  doubtless  occurs  in  suit- 
able environments  throughout  the 
State.  It  is  abundant  about  the 
marshy  meadows  and  sloughs  in 
Fulton,  Lake  and  Starke  counties, 
where  it  has  been  taken  on  August 
15th  in  numbers.  There  it  makes 
its  home  in  the  rank  grasses,  weeds 
and  rushes  which  grow  in  such 
l)laces.  The  males  are  everywhere 
much  more  abundant  and  more  ac- 
tive than  the  females,  though  they 
usually  fly  a  shorter  distance.  In 
Vigo  County  it  is  frequent  in 
])atches  of  raw,  damp  prairie  and 
along  the  edges  of  thickets  border- 
ing them ;  also  in  many  places 
along  the  railways,  especially 
where  they  pass  through  prairie 
regions.  Both  sexes,  when  flushed, 
arise  with  a  whirring  noise  which, 
however,  is  not  a  true  stridulation.  The  males  usually  fly  about 
50  feet  and  settle  down  on  the  grass  or  on  a  low  shrub. 

I  have  not  so  far  taken  alutacea  in  Florida,  but  it  occurs  spar- 
ingly throughout  the  mainland  of  that  State,  as  shown  by  the  rec- 
ords of  R.  &  H.,  Morse  and  Davis.  The  form  found  on  the  south- 
ern keys  is  rubiginosa  (Scudd.). 

The  known  range  of  this  typical  form  of  ohitacea  is  a  very 
wide  one,  extending  from  New  England  to  California,  and  south 


Fig.    114.     Female.      (After  Lugger.) 
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to  northern  Mexico.  Wherever  found  it  occurs  for  the  most  part 
in  moist  places,  preferring  the  rank  mixed  growth  of  grassy 
swamps  and  prairies  to  the  drier  fields  and  woodlands.  The 
Acridium  emarginatum  Scudd.^^  (1872,  250)  is  a  synonym. 

135a.     ScHisTOCEECA   ALUTACEA   EUBiGiNOSA    (Scudder),   1862,    467.     Rusty 

Locust. 

Size  medium,  the  body  of  female  especially  bulky.  Color  a  nearly 
uniform  rusty  brown,  without  median  yellow  stripe  above;  tegmina  usu- 
ally with  numerous  rounded  fuscous  spots  on  sides.  Wings  transparent 
and  glassy,  slightly  reddish  toward  tip.  Head  and  pronotum  wider  than 
in  alutacea,  the  fastigium  broader  and  more  declivent.  Frontal  costa 
wider  and  flatter  than  in  alutacea,  sulcate  below  the  ocellus.  Disk  of 
pronotum  broader,  with  the  sides  less  sloping  on  both  prozona  and  meta- 
zona,  the  median  carina  usually  more  prominent  than  in  alutacea,  other- 
wise the  same  Tegmina  exceeding  the  abdomen  in  both  sexes.  Length  of 
body,  $,  30 — 36,  $,  43 — 54;  of  antennae,  ^ ,  13,  5,  15;  of  pronotum,  $, 
7—8.5,  9,  0—11;  of  tegmina,  $,  25—32,  $,  35—41;  of  hind  femora,  $, 
17—19,  5 ,  23—25  mm. 

This  seems  to  be  a  scarce  locust  in  Indiana,  having  been  taken 
only  in  Marshall,  Cass,  Porter  and  Crawford  counties ;  July  20 — 
Oct.  12.  It  prefers  dry  upland  pastures  and  woodland,  especially 
those  with  a  soil  of  sand,  where  scrub  oak  abounds.  Its  habits  of 
flight  are  the  same  as  those  of  alutacea.  Numerous  specimens  are 
at  hand  from  New  England,  in  addition  to  those  from  Indiana, 
and  in  all  the  fuscous  spots  of  tegmina  are  plainly  visible  in  both 
sexes,  whereas  they  are  wholly  absent  in  all  males  of  alutacea, 
and  present  but  very  faint  on  but  two  or  three  of  the  numerous 
females  of  that  species. 

In  Florida  ruhiginosa  has  been  recorded  from  a  number  of 
places  between  Jacksonville  and  .Key  West,  being  the  common 
form  on  the  southern  keys.  R.  &  H.  (1916,  197)  regard  it  as  only 
a  color  phase  of  alutacea,  stating  that  intermediate  forms  occur 
in  New  Jersey,  South  Carolina  and  Georgia.  Morse  (1904,  39) 
says  of  the  two:  'There  is  considerable  variation  in  this  species 
in  color  and  markings  in  the  direction  of  alutacea.  Possibly  hy- 
brids occur,  but  typically  these  two  species  differ  in  color,  struc- 
ture and  haunts."  Later  (1907,  44)  he  says:  "It  is  very  probable 
that  some  so-called  species  of  Schistocerca  are  but  forms  of  one 
which  varies  greatly  in  color  and  structure.  In  New  England  the 
two  forms  known  as  alutacea  and  rubiginosa  seem  to  be  constant- 
ly different  structurally.  Southward  and  westward  the  structural 
gap  between  the  two  seems  to  be  bridged  and  both  vary  much  in 
size,  color,  form  and  proportion  of  parts."     I  prefer  to  retain 


**Kirby   (1910,  458)  accredits  this  name  to  Dodge  (1871J  15).     Dodge's  paper  was  is- 
sued in  1872  and  he  gave  the  name  only  as  Acridium  emarginatum  Uhler. 
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ruhiginosa  as  a  variety,  since  it  can  be  readily  separated  by  the 
characters  given  in  the  key  and  habitually  occurs  in  drier  situa- 
tions than  does  topical  alutacea. 

The  distribution  of  riiMginosa  is  given  by  Scudder  (1899c, 
4()2)  as  "The  entire  Atlantic  Coast  of  the  United  States  from  Cen- 
tral Massachusetts  to  Key  West,  Fla..  and  in  the  interior,  east  of 
the  Great  Plains,  from  as  far  north  as  Iowa  and  Minnesota  to  the 
Gulf,  extending  into  Mexico  and  even  farther  south.'' 
13G.     ScHiSTOCEKCA    OBSCURA     (Fabricius),     1798,     194.     Larger     Obscure 

Locust. 

Females  very  large,  robust;  males  much  smaller,  more  compressed. 
General  color  dark  olive-green,  usuallj'  with  a  narrow  dorsal  pale  stripe  as 
in  alutacea;  tegmina,  in  fresh  specimens,  a  handsome  purplish-brown,  of- 
ten fading  to  dull  brown  when  dried,  those  of  the  unstriped  female  usually 
with  vague  indistinct  fuscous  spots.  Antennae  yellowish,  dusky  toward 
tips.  Hind  femora  often  with  short,  oblique  fuscous  cross-bars  on  upper 
outer  face;  hind  tibiae  blackish-purple,  their  spines  yellow,  tipped  with 
black.  Valves  of  ovipositor,  sides  of  hind  knees  and  a  short  stripe  on 
mesopleura  usually  yellow.  Structural  characters  much  the  same  as  in 
alutacea.  Pronotum  with  median  carina  more  sharply  defined  and  slightly 
higher,  especially  on  metazona,  the  hind  margin  more  angulate.  Cerci  of 
male  slightly  narrower,  their  outer  apical  third  concave  and  tips  truncate. 
Notch  of  subgenital  plate  deep,  V-shaped.  Length  of  body,  $ ,  34 — 40,  9 , 
50 — 61;  of  antennae,  $  and  9,  17 — 18.5;  of  pronotum,  $,  7.5 — 8.7,  9, 
11—13;  of  tegmina,  $,  31—36,  9,  44—48;  of  hind  femora,  $,  20.5—22, 
9 .  28—31  mm. 

Ormond,  Gainesville,  Miakka  and  Dunedin,  Fla.,  Oct.  11 — Apr. 
4  iW.  S.  B.).  This  large  and  handsome  species  is  not  known  from 
Indiana  and  is  apparently  scarce  in  Florida  in  winter  and  spring, 
having  been  noted  only  on  three  or  four  occasions.  About  Dune- 
din  it  was  first  seen  on  Hog  Island,  where  three  or  four  individ- 
uals were  noted  on  the  foliage  of  the  Florida  button-bush,  Cono- 
carpus  erecta  L.,  just  inside  the  fringe  of  black  mangrove.  On 
two  other  occasions  a  few  individuals  were  flushed  from  high 
weeds  and  willows  along  the  margins  of  a  moist  hammock.  The 
flight  of  the  male  is  prolonged  and  both  sexes,  when  flushed,  al- 
ways alight  on  shrubs  or  trees  some  distance  above  the  ground. 
A  single  female  from  Ormond  is  of  the  unstriped  variety  with  the 
tegmina  vaguely  flecked  with  fuscous,  thus  resembling  »S.  a.  ru- 
highwsa  but  much  larger.  /?.  obscura  has  been  recorded  from  nu- 
merous other  Florida  stations  between  Jacksonville  and  Key 
Largo,  but  was  nowhere  found  in  large  numbers. 

The  known  range  of  the  species  extends  from  Baltimore,  Md., 
south  and  southwest  in  the  coastwise  states  to  Texas  and  Mexico. 
According  to  Scudder  it  is  found  throughout  the  latter  country; 
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also  in  New  Mexico,  eastern  Colorado,  Nebraska  and  Iowa.  R.  & 
H.  (1916,  200)  state  that  in  the  southeastern  states  it  is  chiefly 
confined  to  the  sands  and  gravels  of  the  coastal  plains  and  penin- 
sular Florida.  Fox  (1917)  says  that  in  Virginia  it  "appears  to 
occur  most  regularly  in  the  reedy  areas  of  tidal  marshes,  but  it  is 
also  found  in  the  dense  herbage  clothing  the  adjoining  slopes  of 
the  dry  land."  Farther  back  from  the  coast,  at  Augusta  and  Al- 
bany, Ga.,  R.  &  H.  found  it  on  high  weeds  in  or  near  cotton  fields 
and  also  in  long-leaf  pine  woods.  They  state  that  from  Delaware 
to  Florida  it  was  "common  onh'  occasionally,  being  generally  but 
few  in  numbers  and  very  frequently  associated  with  alutacea." 

137.  ScHiSTOCERCA  DAMNiFiCA  (Saussurc),  1861,  164.  Mischievous  Locust. 
Female  robust,  medium  in  size;  male  smaller,  subcompressed,  much 
more  slender.  Color  a  nearly  uniform  dark  rust  red  or  russet-brown;  oc- 
ciput and  carina  of  pronotum  with  a  narrow  reddish-brown  or  brownish- 
yellow  line.  Tegmina  of  female  rarely  with  small,  dim  dusky  spots,  the 
anal  field  usually  pale  brown.  Outer  face  of  hind  femora  sometimes  whit- 
ish, with  narrow  dark  oblique  lines  arranged  herring-bone  fashion.  Head 
small,  the  disk  of  vertex  hexagonal;  frontal  costa  wide,  feebly  sulcata, 
coarsely  punctate,  the  sides  parallel  below  the  ocellus,  a  little  expanded 
and  flat  just  above,  then  narrowed  and  convex  at  point  of  union  with  ver 
tex.  Disk  of  pronotum  with  the  surface  very  rough  with  small  pits  and 
impressions,  that  of  prozona  strongly  sloping,  the  median  carina  relatively 
high,  nearly  straight;  hind  margin  right  angled,  male,  very  obtuse-angled 

or  bluntly  rounded,  female.  Teg- 
mina of  male  slightly  exceeding  the 
abdomen;  those  of  female  reaching 
base  of  ovipositor  and  tip  of  hind 
femora,  the  latter  shorter  than  ab- 
domen. Length  of  body,  $ ,  25- 
— 27,  9  ,  37 — 42 ;  of  antennae,  $  , 
10,  $,  11;  of  pronotum,  $,  6.5—7, 
Fig.  lis.  Male.  X  i-S-  (After  R.  &  H.)  ^^  8.5—9.5;  of  tegmina,  $,  20—25. 
$,  26—29;  of  hind  femora,  $,  14—16,   $,  19—21  mm.    (Fig.  115.) 

This,  our  smallest  eastern  species  of  ScMstocerca,  has  been 
taken  in  Indiana  only  in  Crawford  and  Harrison  counties.  A 
single  female  was  secured  May  10,  1899.  This  was  probably  a 
migrant,  as  that  is  a  very  early  date  for  eggs  hatched  in  spring  to 
mature,  and  it  is  not  known  that  the  species  winters  so  far  north 
in  either  the  adult  or  nymph  stage.  Other  specimens  were  taken 
in  June  and  July,  1902,  and  September,  1918.  It  frequents  old 
fields  and  roadsides  on  the  crests  of  the  higher  hills  near  Wyan- 
dotte, and  is  probably  to  be  found  in  similar  localities  throughout 
the  southern  third  of  the  State.  When  flushed  the  males  fly  long 
distances  and  usually  alight  on  the  limbs  of  trees  or  fence  posts, 
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around  which  they  dodge,  and  from  which  they  may  often  be 
taken  with  the  hand.  The  females  are  more  clumsy  and  usually 
try  to  escape  by  leaping  or  diving  into  a  nearby  clump  of  grass  or 
shrubs. 

The  range  of  S.  damnifica  is  southern,  and  is  given  by  Scud- 
der  (1899c,  475)  as  ''United  States  east  of  the  Great  Plains,  from 
Pennsylvania,  Indiana,  Illinois  and  Arkansas  to  the  Gulf."  He 
included,  however,  the  southern  form  calidior  in  the  range  as 
quoted.  In  Ohio  it  has  been  taken  at  Sugar  Grove  and  Cincinnati. 
Some  of  Scudder's  specimens  were  from  different  localities  in 
Texas.  Saussure's  type  was  from  Tennessee,  and  Fox  has  recently 
taken  it  near  Clarksvilie,  that  State.  Allard  (1916)  states  that 
''it  is  especially  common  in  the  cotton  fields  of  northern  Georgia, 
where  it  prefers  to  rest  upon  the  bare  earth  rather  than  upon 
vegetation,  the  almost  uniformly  reddish-brown  color  making  it 
quite  indistinguishable  from  the  red-land  soils  of  that  region." 
According  to  CaudelP"  the  nymphs  of  damnifica  found  about 
Washington,  D.  C,  are  dimorphic,  being  either  a  bright  green  or 
brown.  He  has  bred  both  forms  to  maturity-  and  found  the  green 
color  to  persist  to  the  last  stage  nymphs,  but  to  disappear  in  the 
final  moult. 

The  Cyrtacanthncris  unilineata  F.  Walker  (1870,  611)  and  the 
undescribed  Acrydium  appendiculatum  Uhl.  (Ms.)  of  Scudder 
(1877a,  86)  are  stated  by  Scudder  to  be  synonyms  of  damnifica, 
but  the  latter  name  was  based  on  specimens  from  Florida,  and 
therefore  is  to  be  referred  to  the  race  calidior. 

137.     ScHiSTOCEBCA  DAMNIFICA  CAiJDiOB  Rehn  &  Hebard,  1912,  258. 

More  slender  and  compressed  than  typical  damnifica.  General  color 
much  as  there,  but  the  pronotum,  discoidal  area  of  tegmina  and  outer  face 
of  hind  femora  usually,  female,  rarely,  male,  thickly  sprinkled  with  small 
rounded  fuscous  dots.  Antennae  slightly  longer  and  more  filiform  than  in 
damnifica.  Hind  margin  of  metazona  less  obtusely  angulate  than  in  the 
typical  form.  Tegmina  longer  and  more  slender,  distinctly  surpassing  the 
tips  of  hind  femora  in  both  sexes.  Structural  characters  otherwise 
scarcely  different.  Length  of  body,  $,  25 — 29,  $,  39 — 46;  of  antennae,  $, 
11,  $,  12.5;  of  pronotum,  $,  6.8—7.2,  $,  9—10;  of  tegmina,  $,  24—26. 
$,  33—34;  of  hind  femora,  $,  17—21,   $,  21—23  mm.   (Fig.  116.) 

This  is  one  of  the  most  common  locusts  in  Florida  during  the 
winter  months,  the  specimens  at  hand  having  been  taken  by  me 
from  November  to  April  at  all  collecting  stations  except  Key 
West,  and  at  Mobile,  Ala.,  by  Loding.  It  has  been  recorded  from 
all  parts  of  the  mainland  of  the  State  by  other  collectors,  but 
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as  yet  only  from  Big 
Pine  Key  of  the 
southern  islands. 
About  Dunedin  and 
Ormond  it  occurs  in 
old  deserted  fields 
and  along  path- 
ways and  open 
spaces  covered  with 
wire    grass    in    the 

Fig.    x:6.     Male.    X    x-S-      (After  R.   &  H.)  j,j„^  ^^^^  ^^^  ^,^^^^ 

R.  &  H.  (1916,  206)  give  records  of  its  distribution  extending  from 
Fayetteville,  N.  Car.,  south  and  west  through  southern  Georgia 
and  throughout  Florida.  They  state  that  intergrading  forms  be- 
tween it  and  damnifica  occur  about  Florence,  S.  Car.,  and  Wil- 
mington and  Fayetteville,  N.  Car.  The  longer  tegmina  and  more 
slender  form  easily  distinguish  the  Florida  specimens  from  those 
of  typical  damnifica  at  hand  from  Indiana  and  Arkansas,  and 
while  the  two  forms  are  very  closely  related,  calidior  is  probably 
worthy  of  its  racial  name. 

Tribe  IV.  MELANOPLI. 
This  tribe  comprises  the  great  majority  of  the  true  locusts  or 
Acrididse  of  the  Eastern  United  States  and  Canada.  They  arc 
for  the  most  part  of  small  or  medium  size,  and  all  agree  in  havin.i: 
the  fastigium  of  vertex  more  or  less  declivent  and  gradually 
merging  into  the  frontal  costa;  foveolae  wanting  or  very  minute; 
face  moderately  oblique  or  subvertical;  antennae  filiform,  longer 
than  the  fore  femora;  eyes  of  moderate  size,  usually  not  very 
prominent,  the  interocular  space  generally  narrow;  frontal  costa 
not  prominent,  generally  sulcate  below  the  ocellus;  disk  of  pro- 
notum  nearh^  flat,  never  crested,  prozona  generally  longer  than 
metazona,  smooth  or  feebly  punctate;  metazona  usually  densely 
punctate;  lateral  carinse  usually  indistinct  or  wholly  wanting; 
lateral  lobes  with  hind  margin  straight  or  nearly  so,  their  pos- 
terior lower  angle  obtuse ;  tegmina  often  very  short,  rarely  wholly 
wanting,  usually  fully  developed  and  tapering  gradually  through- 
out their  length;  wings  transparent;  prosternal  spine  rather 
prominent  and  conical,  rarely  truncate;  hind  femora  generally 
surpassing  the  abdomen;  hind  tibife  with  nine  to  14  spines  on 
outer  margin,  the  apical  one  lacking;  second  hind  tarsal  joint 
only  half  as  long  as  the  first ;  apex  of  male  abdomen  more  or  less 
enlarged  and  upcurved,  the  cerci  and  subgenital  plate  variable  in 
the  different  genera. 
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As  pointed  out  by  Scudder  (1897,  4),  the  tribe  is  almost  ex- 
clusively American,  but  one  (Podisma)  of  the  30  genera  recog- 
nized by  him  being  represented  in  the  Old  World.  Of  these  22 
are  represented  in  America  north  of  Mexico,  but  only  eleven  of 
them  in  the  territory  covered  by  this  work.  These  may  be  sepa- 
rated by  the  following  key,  which  is  abridged  and  modified  from 
that  of  Scudder. 

KEY   TO   EASTEBX    GEXEBA    OF    TRIBE    MELANOPLI. 

a.     Side  margins  of  subgenital  plate  of  male,  viewed  in  profile,  straight 

throughout  or  very  feebly  convex,  never  at  all  abruptly  dilated  or 

widened  at  base  (Fig.  118  a);  tegmina  and  wings  wanting  or  much 

shorter  than  abdomen. 

ft.     Form  very  slender,  subcylindrical ;  prozona  three  times  as  long  as' 

metazona;   tegmina  and  wings  wanting;  body  almost  glabrous. 

I.     Gymxoscirtetes,  p.  322. 
6&.     Form  stout;  prozona  not  over  one-half  longer  than  metazona;  teg- 
mina as  long  as  or  longer  than  pronotum,  generally  half  the 
length  of  abdomen;  body  rather  thickly  pubescent. 

II.     Campylacaxtha,  p.  325. 

aa.     Side  margins  of  subgenital  plate  of  male  suddenly  dilated  or  widened 

to  a  considerable  degree  at  base  (Fig.  118,  c) ;  if  not  so  widened  then 

the  entire  margin  strongly  convex  or  sinuate;   tegmina  and  wings 

variable  in  length,  rarely  {Podisma  and  Aptenopedes)  wanting. 

c.     Subgenital  plate  of  male  with  a  distinct  tubercle  at  apex,  the 

margins  of  the  plate  meeting  below  the  tubercle;  cerci  of  male 

very  slender  and  tapering.   (PI.  Ill,  a.) 

d.  Median    carina    of    pronotum    well    developed    throughout    its 

length;  lateral  carinae  present  on  front  half  of  prozona;  teg- 
mina not  reaching  middle  of  abdomen;  prosternal  spine 
sharply  acuminate.  III.     Eotettix,  p.  327. 

dd.  Median  carina  feebly  developed;  lateral  carinae  wholly  want- 
ing; tegmina  usually  nearly  as  long  as  or  slightly  longer 
than  abdomen,  rarely  less  than  two-thirds  its  length;  pros- 
ternal spine  blunt  at  apex;  general  color  green,  the  median 
pronotal  carina  reddish-purple.  IV.  Hesperotettix,  p.  329. 
cc.  Subgenital  plate  of  male  without  a  distinct  tubercle  at  apex,  or, 
if  present,  small  and  the  cerci  then  very  broad. 

e.  Interspace  between  the  mesosternal  lobes  in  both  sexes  much 

wider  than  long,  as  broad  as  or  broader  than  the  lobes  them- 
selves; tegmina  usually  and  typically  abbreviate,  sometimes 
wanting. 

f.  Head  very  large,  face  almost  vertical;  eyes  small,  prominent 
the  interocular  space  nearly  as  broad  as  their  greatest 
width;  metazona  rugulose-punctate ;  tegmina  present,  some- 
times fully  developed.  V.  Dexdrotettix.  p.  337. 
ff.  Head  of  moderate  size,  the  face  slightly  oblique;  eyes  large, 
less  prominent,  the  interocular  space  distinctly  less  tj^n. 
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their  greatest  width;    metazona  almost  smooth;    tegmina 
represented  by  small  pads  or  wholly  absent. 

VI.      PODISMA,  p.  340. 

ee.     Interspace  between  the  mesosternal  lobes  distinctly  longer  than 
broad  in  male,  generally  quadrate  in  female,  in  both  sexes  al- 
ways much  narrower  than  the  lobes  themselves;  tegmina  va- 
riable in  length. 
g.     Face  rather  strongly  oblique;   eyes  almost  or  quite  twice  as 
long  as   broad;    tegmina  linear   and   widely   separated   or 
wholly  absent.  VII.     Aptenopedes,  p.  344. 

gg.     Face  almost  vertical  or  slightly  oblique;  eyes  rounded,  never 
more  than  one  and  one-half  times  longer  than  broad;  teg- 
mina always  present,  rarely  linear. 
Ji.     Fastigium  of  vertex  flat  or  convex;  eyes  widely  separated, 
the  interocular  space  twice  as  broad  as  the  frontal  costa; 
lateral  carinae  distinct  on  both  pro-  and  metazona;   teg- 
mina   short,    nearly    as    broad    as    long;     cerci    apically 
acuminate.  VIII.     Paratylotropidia,  p.  348. 

hJi.     Fastigium  more  or  less  depressed,  its  side  margins  feebly 
elevated;     eyes    narrowly    separated,    the    interocular 
space  but  little  wider  than  frontal  costa;  lateral  carinae 
of  pronotum  rarely  present;  tegmina  variable  in  length. 
i.     Dorsal  surface  of  pronotum  twice  as  long  as  the  average 
breadth,  the  sides  parallel;  antennae  of  male  twice  or 
more  times  as  long  as  pronotum;  subgenital  plate  of 
male  broad,  the  apex  truncate  (PI.  IV,  t.) 

IX.     Paboxya,  p.  349. 
ii.     Dorsal  surface  of  pronotum  never  twice  as  long  as  the 
average  breadth,  generally  only  half  as  long  again, 
the  sides  more  or  less  constricted  in  the  middle;  an- 
tennae of  male  less  than  twice  the  length  of  prono- 
tum; subgenital  plate  of  male  with  the  apex  usually 
rounded. 
j.     Head   swollen,   large   in   proportion   to   the   pronotum, 
nearly  half  as  long  again  as  the  long  prozona;  pro- 
notum feebly  flaring  in  front  to  receive  the  head; 
cerci  of  male  styliform;  subgenital  plate  very  nar 
row,  the  apical  margin  not  elevated  (PI.  IV,  s.) 

X.  Phcetaxiotes,  p.  356. 
;;.  Head  not  large  in  proportion  to  pronotum,  but  little 
longer  than  the  prozona;  pronotum  not  enlarged  in 
front  to  receive  the  head;  cerci  of  male  exceedingly 
variable,  but  very  rarely  styliform;  subgenital  plate 
never  very  narrow,  often  very  broad,  its  apical  mar- 
gin usually  elevated.  XI.     Melanoplus,  p.  358. 

T.     Gymnoscirtetes  Scudder,  1897a,  195.     (Gr.,  "naked"  + 

"to  leap.") 

Long,  slender,  subcylindrical  species,  having  the  vertex  feebly 
convex,  triangular,  the  interocular  area  very  narrow,  sulcate  in 
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male;  fastigium  feebly  declivent,  much  widened  and  concave  in 
front  of  eves;  face  distinctly,  not  strongly  oblique;  frontal  costa 
wider  than  the  interspace  between  the  eyes,  feebly  constricted  be- 
low the  ocellus,  deeply  sulcate  throughout ;  eyes  large,  prominent, 
especially  so  in  male;  antennae  much  longer  than  head  and  pro- 
notum  together ;  pronotum  compressed,  cylindrical,  front  and  hind 
margins  truncate,  sides  parallel,  median  carina  low,  distinct,  fee- 
bly cut  by  front  and  hind  sulci ;  metazona  very  short,  lateral  cari- 
nas absent ;  lateral  lobes  short,  their  lower  margin  subangulate  at 
basal  third ;  hind  femora  very  slender ;  hind  tibiae  with  8 — ^10  short 
spines  on  outer  margin;  lobes  of  both  meso-  and  metasterna  at- 
tingent  or  nearly  so.  Two  species  are  known,  both  from  the 
Southern  States: 


Fig.   117.     a,  b  and  c.     Male  supra-anal  plate,  outline  of  cercus  and  subgenital  plate  of 
Gymnoscirtetes  pusillus;   d,  e,  f,   same   of   G.   morsei;   b  and  e    X    3^1  the   others  by  21. 

(After    Hebard.) 

KEY    TO    SPECIES    OF    GYMNOSCIBTETES. 

a.  Smaller,  length  of  body,  male,  13.5 — 15  mm.;  apex  of  subgenital  plate 
of  male  slightly  elevated  into  a  minute  erect  tubercle;  cerci  straight, 
suberect,  tapering  from  base  to  apex,  as  long  as  the  supra-anal  plate 
(Fig.  117,  a,  b,  c.)  138.     pusiLLtrs. 

aa.  Larger,  length  of  body,  male,  14.2 — 16.2  mm.;  apex  of  subgenital  plate 
strongly  elevated  in  a  large,  medio-dorsal  projection,  which  is  fully 
twice  as  long  as  broad,  with  apex  blunt  and  directed  ''dorso- 
cephalad;"  cerci  much  longer,  subfalcate  (Fig.  117,  d,  e,  /.) 

139.      MOBSEI. 

138.  Gymxosciktetes  pusillus  Scudder,  1897,  15.  Little  Wingless  Locust. 
General  color  dull  greenish-yellow;  face  pale  brown;  sides  with  a  broad 
shining  blackish-brown  stripe  extending  from  eyes  back  along  the  upper 
halves  of  lateral  lobes  of  pronotum  to  beyond  middle  of  abdomen;  dorsal 
surface  of  abdomen  and  pleura  fuscous;  hind  tibiae  pale  dull  green,  the 
spines  black,  paler  at  base.  Occiput  and  disk  of  pronotum  finely  alutace- 
ous.     Prosternal  spine  erect,  slender,  tapering  to  a  rather  acute  apex.     Su* 
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pra-anal  plate  of  male  large,  triangular,  with  a  narrow  median  and  two 
broader  lateral  grooves  on  basal  half;  furcula  represented  by  two  feebly 
projecting  rounded  lobes.  Valves  of  ovipositor  slender,  strongly  exserted, 
the  apical  teeth  acute  in  both  pairs.  Other  structural  characters  as  given 
above.  Length  of  body,  $,  12.5 — 15,  $,  17 — 22;  of  antennae,  $,  5.7,  $, 
G.5;  of  hind  femora,  $,  7—8,  9,  9.5—10  mm. 

Hastings,  Fla.,  Aug.  27 — Sept.  5.  Scudder's  types  were  from 
Jacksonville,  and  it  has  been  recorded  by  R.  &  H.  and  Morse  from 
Pablo  Beach,  Gainesville,  Cedar  Keys,  Live  Oak,  DeFuniak 
Springs,  Lakeland  and  Pine  Island,  so  that  it  probably  occurs 
throughout  the  State.  The  Pine  Island  specimens  were  nymphs 
taken  by  Hebard,  May  18 — 20 ;  the  other  records  of  adults,  Aug. — 
November. 

G.  pusillus  is  so  far  known  only  from  Georgia  and  Florida,  its 
northern  stations  being  Jesup  and  Brunswick,  Ga.  Morse  (1904, 
39)  recorded  it  as  "locally  abundant  at  Waycross,  Ga.,  in  the  open, 
lower  marshy  portions  of  the  pine  barrens,  inhabiting  a  matted 
growth  made  up  of  pipe-wort,  sedge  and  juncus  stems."  R.  &  H. 
(1916,  207)  state  that  in  southeastern  Georgia  and  northeastern 
Florida  it  is  ''frequently  exceedingly  plentiful  locally  in  the  heav- 
ier undergrowth  of  the  long-leaf  pine  forests,  especially  where  the 
ground  is  low."  Hebard  says  that  "thej^  are  masters  of  the  art  of 
jumping.  They  can  leap  so  quickly  that  the  eye  cannot  follow 
them  and  can  jump  in  any  direction  with  such  rapidity  that  it  is 
impossible  to  see  where  they  have  gone.  They  jump  from  one  tuft 
of  wire  grass  to  the  top  of  another  tuft,  and  there  cling  tightly 
to  the  highest  straw,  ready  to  make  another  leap."  The  species 
is  one  of  the  smallest  and  without  doubt  the  most  slender-bodied 
of  all  our  eastern  Acridians. 

139.  Gymnoscirtetes  mobsei  Hebard,  1918,  142.  Morse's  Wingless  Locust. 
"Closely  related  to  G.  pusillus  Scudder,  agreeing  in  form,  coloration 
and  color  pattern.  The  genitalia  of  both  sexes,  however,  offer  striking  and 
constant  characters  for  specific  distinction.  Male:  Size  larger  than  pusil- 
lus. Head  with  interocular  space  about  as  wide  as  first  antennal  joint. 
Prosternal  spine  rather  elongate,  beyond  base  rather  slender,  cylindrical, 
scarcely  tapering  to  the  bluntly  rounded  apex.  Supra-anal  plate  elongate, 
shield-shaped,  with  surface  longitudinally  trisulcate,  the  lateral  margins 
moderately  reflexed  and  with  two  small,  elongate,  longitudinal  convexities 
proximo-laterad  of  the  small  projecting  apex.  Cerci  specialized,  distinctive 
(Fig.  117,  e.)  Subgenital  plate  as  described  in  key.  Female. — Larger  than 
male,  larger  than  in  pusillus.  Interocular  space  broader  than  in  male,  pros- 
ternal spine  heavier  and  shorter.  Ovipositor  valves  elongate;  the  dorsal 
pair  with  disto-dorsal  declivity  brief  to  the  blunted  apical  tooth;  the  ven- 
tral pair  with  disto-lateral  and  apical  tooth  blunted,  the  portion  beyond  the 
disto-lateral  tooth  very  brief.     Length  of  body,  $,  14.2 — 16.2,  $,  19.5 — 21.5; 
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of  antennae,   $,  5.3—6.2,   ?,  6.5 — 7.2;  of  pronotum,   $,  2.3 — 2.6,   $,  3—3.1; 
of  hind  femora,  5,6.8—7.9,  $,  9.4— 9.7  mm."     (Hebard.) 

Described  from  17  males  and  12  females  taken  at  DeFuniak 
Springs,  Fla.,  Aug.  30,  1915,  in  a  "boggy  area  of  wire-grass  and 
bog  plants  which  was  not  over  15  yards  wide  by  40  yards  long." 
While  the  general  facies  of  this  species  is  almost  exactly  that  of 
pitsilltis,  it  is  very  distinct  by  the  characters  given  in  key  and  de- 
scription, and  shown  in  Fig.  117.  Although  Hebard,  as  quoted 
above,  states  that  morsel  is  larger  than  pusillus,  E.  &  H.  have  re- 
corded (1907,  294;  1916,  207)  specimens  of  the  latter  from  Pablo 
and  Atlantic  Beach,  Fla.,  measuring,  males,  15.3,  and  females, 
22.6  mm.  in  length  of  body. 

II.  Campylacantha  Scudder,  1897a,  198.  (Gr.,  "bent"  +  "spine.") 

Short,  robust,  moderately  compressed  species,  having  the  head 
rather  prominent,  especially  so  in  male,  the  occiput  arched  and 
elevated  above  the  pronotum;  fastigium  strongly  declivent,  wid- 
ened and  feebly  concave  in  front  of  eyes;  face  subvertical,  frontal 
costa  shallowly  sulcate,  widest  just  above  the  antennae,  its  sides 
thence  feebly  converging  to-  clypeus;  eyes  of  medium  size,  not 
prominent ;  interocular  space  subequal  to,  male,  or  one-half  wider, 
female,  than  the  greatest  width  of  frontal  costa;  antennse  rather 
stout,  more  than  half  the  length  of  body,  male,  longer  than  head 
and  pronotum  together,  female;  disk  of  pronotum  longer  and 
with  sides  more  parallel  in  male  than  in  female,  median  carina 
very  low,  usually  cut  by  only  the  principal  sulcus;  prozona  one- 
half  longer  than  metazona,  feebly  tectiform,  slightly  rugulose,  its 
front  margin  truncate ;  metazona  nearh-  flat,  distinctly  rugose,  its 
hind  margin  obtusely  angulate;  lateral  carinae  absent;  prosternal 
spine  short,  conical,  obtuse,  slightly  inclined  backward ;  front  and 
middle  femora  swollen  in  male;  hind  tibiae  with  9 — 10  si)ines  on 
outer  margin ;  abdomen  of  male  feebly  enlarged  at  apex,  the  sub- 
genital  plate  terminating  in  a  small  tubercle.  Five  species  are 
known,  all  from  the  western  United  States,  one  of  which  ranges 
eastward  into  our  territory. 

140.     Campylacantha  olivacea  (Scudder),  1875b,  472.  Olive-green  Locust. 

General  color  bright  olive-green,  varying  occasionally  to  pale  brown  or 
even  fuscous;  occiput  usually  with  a  darker  green  median  stripe  broaden- 
ing behind,  and  this  often  enclosing  a  median  yellowish  line,  side  of  head, 
and  sometimes  the  face  tinged  with  yellow;  antennae  green  at  base,  orange 
at  middle,  the  tips  dusky.  Pronotum  irregularly  flecked  with  short  yellow 
dashes.  Legs  greenish-yellow,  the  front  and  middle  femora  in  part  dull 
orange.     Tegmina  green,  ovate-lanceolate,  generally  reaching  middle  of  ab- 
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domen,  sometimes  to  apical  fourth,  their  inner  margins  feebly  overlapping. 
Supra-anal  plate  of  male  triangular,  its  apex  acute-angled,  the  basal  two- 
thirds  with  a  distinct  median  groove  between  two  feebly  converging  ele- 
vated ridges.  Cerci  straight,  suberect,  shorter  than  supra-anal  plate, 
feebly  tapering  and  somewhat  falcate,  the  apical  half  less  than  half  as 
wide  as  base  and  slightly  sulcate  on  outer  face  (Fig.  118,  a.)  Length  of 
body,  $,  21—23,  9,  28—31;  of  antennae,  $  and  9,  10.5;  of  tegmina,  $, 
8.5—10,   5,  10—14;  of  hind  femora,  $,  13.5—16.3,   $,  17.5—20  mm. 

This  olive-green  locust  is  not  known  from  either  Indiana  or 
Florida,  but  is  recorded  from  Illinois  and  Georgia,  and  is  in  the 
Davis  collection  from  Mississippi.  Specimens  at  hand  are  from 
Lincoln,  Neb.,  Fayetteville,  Ark.,  Marcy,  Okla.,  and  Bosque  Co., 
Texas;  Sept.  5 — Oct.  28.  Kanges  from  Illinois  and  Georgia  west 
to  Nebraska  and  southeastern  Colorado,  and  southwest  through 
Kansas  and  Oklahoma  to  Fort  Worth,  Texas.  In  Illinois  Hart 
found  it  moderately  common  in  August  on  the  grassy  dunes  near 
Havana  and  Meredosia  and  states  (1907,  233)  that  it  is  "abun- 
dant on  the  lance-leaved  ragweed,  Ambrosia  Mdentata  Michx.,  on 
the  dry  soils  of  the  Illinoisan  glaciation  across  southern  Illinois." 
He  also  records  C.  acutipennis  Scudd.  from  that  State,  but  this 
record  is  based  upon  dark  grayish  examples  of  olivacea  as  C.  acut- 
ipennis is  onlj"  a  color  variety  of  that  species. 

R.  &  H.  (1916,  207)  record  the  finding  of  one  adult  and  numer- 
ous nymphs  near  Macon,  Ga.,  on  July  31.  There  they  occurred  in 
thick  grasses  and  weeds  along  the  edges  of  woods.  They  state 
that  the  young  could  be  readily  distinguished  from  other  Locustid 
nymphs  by  their  striking  whitish  antenna?  annulate  with  dark 
brown,  these  colors  greatly  fading  in  the  dried  specimens. 

Scudder  says  that  in  Texas  Belfrage  found  C.  olivacea  fre- 
quently sitting  on  the  fences  in  autumn.  Bruner  (1897)  states 
that  in  Nebraska  it  occurs  upon  i^unflowers,  Helianthns.  pigweed, 
Chenopodium,  and  beets.     Of  its  occurrence  in  Arkansas,  Okla- 


Fig.  ii8.  Extremities  of  male  abdomens  of  genera  of  Melanopli  showing  the  form  of 
cerci,  etc.  X  4-  *»»  Campylacantha  olivacea;  h,  Eotettix  signatus;  c,  Podisma  glacialis; 
d,  Podisma  variegata;  e,  Aptenopedes  sphenarioides.     (After  Scudder.) 

homa  and  Texas,  Morse  (1907,  44)  has  written:  "This  species, 
with  its  color  variety,  acutipennis,  is  a  widely  distributed  and 
often  locally  very  common  locust,  occurring  among  weeds  in  fields, 
along  fence-rows  and  woodland  edges.  The  green  form  very 
greatly  outnun\bers  the  gray,  though  the  latter  is  by  no  means 
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uncommon.  It  matures  late,  young  being  common  until  Septem- 
ber, and  the  adults  even  seem  relatively  soft  bodied,  and  usually 
discolor  to  a  dull  brown  in  drying.  It  is  yery  sluggish,  relying 
upon  its  protective  coloration  rather  than  activity,  to  escape  de- 
struction." 

III.  EoTETTix  Scudder,  1897a,  198.  (Gr.,  "eastern"  -|-  "grass- 
hopper.") 
Small  or  median  sized  species,  having  the  body  slender,  elong- 
ate, feebly  compressed;  head  short  but  rather  large  and  promi- 
nent; vertex  narrow  between  the  eyes,  the  fastigium  slightly  de- 
clivent,  broadening  and  more  or  less  sulcate  or  concave  in  front 
of  them ;  face  slightly  oblique ;  frontal  costa  about  as  wide  as  the 
interocular  space,  shallowly  sulcate,  with  sides  usually  feebly  con- 
verging below  the  antennae,  slightly  narrowed  near  vertex;  an- 
tennae feebly  flattened,  slightly,  female,  or  distinctly,  male,  longer 
than  head  and  pronotum  together;  eyes  large,  prominent,  longer 
than  the  cheek  below  them;  pronotum  with  disk  feebly  tectiform, 
prozona  smooth,  metazona  finely  rugose,  its  hind  margin  broadly 
obtuse-angulate,  median  carina  distinct,  rather  sharp;  tegmina 
less  than  half  the  length  of  abdomen,  broad,  their  inner  margins 
usually  meeting;  hind  femora  reaching  tip  of  abdomen,  female, 
distinctly  surpassing  it,  male;  hind  tibiae  with  11 — 12  spines  on 
outer  margin;  abdomen  of  male  compressed;  furcula  distinct; 
cerci  styliform.  Three  species"^  are  known,  all  from  the  Southern 
Atlantic  States. 

KEY  TO  SPECIES  OF  EOTETTIX. 

a.     Hind  tibiae  red;    tegmina  oval  or  ovate-lanceolate,  their  inner  mar- 
gins meeting  or  feebly  overlapping. 
b.     Tegmina  ovate-lanceolate,  as  long  as  or  longer  than  pronotum, 
their  tips  acute  or  obtusely-angulate;  apex  of  supra-anal  plate 
of  male  bluntly  rounded;   larger,  length  of  body,  male  18  or 
more  mm.  141.     sigxatus. 

bb.  Tegmina  oval,  shorter  than  pronotum,  their  tips  rounded;  apex 
of  supra-anal  plate  acutely  rounded;  smaller,  length  of  body, 
male,  not  over  16  mm.  142.     palustbis. 

aa.  Hind  tibiae  greenish-yellow;  tegmina  subcircular  or  broadly  ovate, 
shorter  than  pronotum,  their  inner  edges  not  attingent;  still 
smaller,  length  of  body,  male  10 — 12  mm.  143.     pitsillus. 

141.     EoTETTix  siGNATTJs  Scudder,  1897,  54. 

Size  medium,  robust  for  the  genus,  the  females  distinctly  the  larger. 
Pale  bluish-green  fading  to  greenish-yellow,  shining;  face  and  vertex 
marked  with  fuscous ;  side  of  head  with  a  narrow,  postocular  shining  black 


»»The  Eotettix  davisi  and  E.  quercicola  Hebard  (1918,  153,  156)   have  been  placed  in 
the  Scudderi  Group  of  the  genus  Melanoplus. 
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bar,  this  extending  back  along  the  upper  third  of  pronotal  lateral  lobe,  and 
bordered  above  and  below  with  a  bluish-white  line;  antennae  dull  yellow, 
dusky  toward  tips;  tegmina  pale  brown  with  a  greenish  tinge;  hind  fe- 
mora grass-green,  knees  greenish-yellow;  hind  tibiae  pale  red,  the  spines 
with  tips  black;  dorsum  of  abdomen  bluish-green,  each  segment  in  male 
with  three  or  four  black  dots.  Head  wider  than  pronotum;  fastigium  with 
a  rather  deep,  median  groove,  male,  or  concavity,  female,  feebly  declivent; 
frontal  costa  widest  just  above  the  ocellus,  where  it  is  as  wide  as  the  inter- 
ocular  space,  male,  or  two-thirds  as  wide,  female.  Disk  of  pronotum  with 
sides  parallel;  median  carina  cut  only  by  the  principal  sulcus;  prozona 
nearly  twice  as  long  as  metazona,  male,  one-third  longer  than  metazona, 
female.  Tegmina  as  described  in  key.  Front  and  middle  femora  enlarged 
in  male.  Supra-anal  plate  of  male  triangular,  the  basal  half  with  a  pair 
of  converging  ridges  enclosing  a  deep  longitudinal  groove;  furcula  con- 
sisting of  a  pair  of  oblong,  divergent  blunt  projections;  cerci  tapering  reg- 
ularly to  an  acute  point,  as  long  as  supra-anal  plate  (Fig.  118,  b);  subh 
genital  plate  longer  than  broad,  terminating  in  a  small  rounded  tubercle. 
Length  of  body,  $,  18—21,  $,  25—28;  of  pronotum,  $,  4.7—5,  ?,  6—7; 
of  tegmina,  $,  6—6.5,  $,  6.5—8;  of  hind  femora,  $,  11.5—13,  $,  14.5- 
— 18  mm. 

Hastings  and  Dunedin,  Fla.,  Aug.  23— Dec.  11  iW.  S.  B.). 
The  Dunedin  specimens  were  taken  in  tall  grass  on  the  bed  of 
an  old  lake,  Oct.  24 — Dec.  11,  mating  on  the  latter  date.  Scud- 
der's  type  was  from  eastern  Florida,  and  it  is  known  only  from 
that  State,  having  been  recorded  from  various  points  between 
Jacksonville,  Lakeland  and  Pine  Island.  It  occurs  mainly  in 
moist  grassy  places  in  open  pine  woods  and  along  the  edges  of 
hammocks,  is  nowhere  common,  and  in  life  is  one  of  the  most 
handsome  of  the  Melanopli.  At  Homestead  and  Detroit  it  was 
found  by  R.  &  H.  in  July  in  the  prairie-like  everglades  and  about 
pot-holes  in  the  pine  woods.  They  record  females  from  Atlantic 
Beach  measuring  30.6  mm.  in  length  of  body,  while  at  Homestead 
the  smaller  females  were  but  19.5  mm. 
142.     EoTETTix  PALUSTRis  Morse,  1904a,  7.     Swamp  Eastern  Locust. 

Intermediate  in  size  between  signatus  and  pusillus.  Pale  yellowish- 
green,  brown  above  and  on  tegmina,  with  fuscous  postocular  stripe  as  in 
signatus.  Disk  of  pronotum  more  tectiform  than  there.  Furcula  more 
elongate  and  less  divergent  than  in  signatus.  Subgenital  plate  narrower 
and  more  pointed.  Other  differences  as  given  in  key.  Length  of  body, 
$,  15—15.5,  $,  21.5;  of  antennae,  ^,8,  $,  9;  of  pronotum,  $ ,  A,  9,  5 — 6; 
of  tegmina,  $ ,  2 — 2.8,  9 ,  3.5 — 4  mm. 

Live  Oak,  Fla.,  Aug.  10  (Morse).  Known  only  from  Live  Oak 
and  Gainesville,  Fla.,  the  former  being  the  type  locality.  There  it 
was  found  by  Morse  (1904,  40)  in  the  scrubby  undergrowth  of 
palmettoes  and  bushes  in  the  dami)er  spots  of  the  pine  woods.  At 
Gainesville  ten  specimens  were  taken  August  16  by  R.  &  H.  (1907) 
"in  the  rank  vegetation  around  a  flooded  sink  hole  in  pine  woods." 
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143.     EoTETTix  pusiixus  Morse,  1904a,  7.     Little  Eastern  Locust. 

Short,  rather  robust.  Fale  yellowish-green,  the  dorsal  surface  and 
tegmina  brownish;  upper  third  of  prozonal  lateral  lobes,  upper  sides  of 
hind  knees,  tips  of  hind  tibiae,  tibial  spines,  and  tarsal  claws,  piceous- 
black;  the  entire  body  in  life  suffused  with  a  metallic  velvety  lustre  which 
mostly  disappears  in  dried  specimens.  Head  wider  than  pronotum;  fron- 
tal costa  above  the  antennae  four-fifths  the  width  of  interocular  area,  ab- 
ruptly narrowed  below  the  ocellus  to  two-thirds  of  its  width  above.  Eyes 
very  prominent.  Pronotum  relatively  shorter  than  in  the  other  species, 
its  disk  feebly  tectiform;  median  carina  sharp;  prozona  one-third  longer 
than  metazona,  the  latter  finely  rugose.  Tegmina  as  described  in  key 
Tip  of  male  abdomen  upcurved;  supra-anal  plate  triangular,  as  broad  at 
base  as  long,  the  median  basal  groove  very  short;  furcula  as  in  palustris; 
cerei  slightly  shorter  than  the  supra-anal  plate,  awl-shaped,  their  tips 
acute.  Length  of  body,  $,  10 — 12,  9,  15.5 — 20;  of  antennae,  $  and  9, 
8—8.5;  of  pronotum,  $,  3.5,  9,  4.5—5;  of  tegmina,  $,  1.7—2,  9,  3—3.3; 
of  hind  femora,  $ ,  7.5—8,  9 ,  9.5 — 11  mm. 

Denmark,  S.  Car.,  Aug.  15  (Morse).  This,  the  pygmy  of  the 
genus,  and  one  of  the  smallest  of  Acridians,  has  been  taken  in 
Florida  only  at  Live  Oak,  Aug.  26,  by  R.  &  H.  It  was  described 
from  Waycross,  Ga.,  and  Denmark,  S.  Car.,  and  is  known  also 
from  Fayetteville,  N.  Car.,  and  several  points  in  South  Carolina 
and  Georgia.  It  occurs  principally  on  wire-grass  in  open  pine  and 
oak  woods  and  seems  to  be  scarce  wherever  found.  The  njmphs 
are  said  by  R.  &  H.  to  be  "blackish,  overlaid  with  mars  orange, 
the  latter  color  forming  a  pale  postocular  stripe  and  strongly 
indicated  over  the  face  and  the  distal  portion  of  the  caudal 
femora." 

IV.    Hesperotettix  Scudder,  1876a,  262.     (Gr.,  "western"  -f 
"grasshopper.") 

Small  to  median  locusts,  the  sexes  not  differing  greatly  in  size. 
They  have  the  sides  nearly  parallel;  head  small;  vertex  opposite 
middle  of  eyes  very  narrow,  often  but  little  wider  than  second 
joint  of  antennae;  face  but  little  oblique,  frontal  costa  usually 
narrow,  sulcate  throughout,  punctate;  antennse  of  female  a  little 
shorter  than  or  equalling  head  and  pronotum  together,  of  male  a 
fourth  longer,  the  joints  slightly  flattened;  eyes  rather  small, 
longer  than  the  cheek  below  them ;  pronotum  longer  than  in  allied 
genera  except  Paroxya,  the  prozona  usually  half  as  long  again  as 
metazona,  the  sides  of  disk  broadly  sloping;  median  carina  low, 
not  cut  by  the  first  and  second  sulci ;  hind  margin  very  obtusely 
angulate  or  broadly  rounded ;  lateral  lobes  of  pronotum  with  front 
and  hind  margins  nearly  straight,  oblique,  lower  margin  with  its 
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front  half  directed  upward;  tegmina  variable  in  length,  in  our 
eastern  species  usually  shorter  than  abdomen;  fore  and  middle 
femora  of  male  swollen ;  hind  femora  slender,  surpassing  abdomen 
in  both  sexes,  strongly  so  in  male ;  subgenital  plate  of  male  entire, 
but  with  a  small  subapical  tubercle;  furcula  present  as  distinct 
projecting  lobes;  valves  of  ovipositor  strongly  exserted. 

Scudder  (1897,  56)  recognized  eight  species  of  Hesperotettix 
from  the  United  States  and  Mexico.  Kirby  (1910,  498)  accredits 
12  species  to  the  genus.  Two  more  have  been  recently  described 
by  Hebard.  Of  the  14  nominal  species,  five  species  and  one  va- 
riety are  recognized  from  the  Eastern  States. 

KEY  TO  EASTERN  SPECIES  OF  HESPEROTETTIX. 

a.     Prozona  of  pronotum  smooth  or  very  sparsely  punctate,  nowhere  ru- 
gulose;   metazona  punctate;  disk  of  pronotum  feebly  tectiform, 
b.     Tegmina  fully  twice  or  nearly  twice  as  long  as  pronotum. 
c.     Dorsal  face  of  hind  femora  without  dark  bars;   larger,  length 
of  body,  male,  15.5 — 18.5  mm. 
d.     Hind  margin  of  metazona  broadly  rounded;   prosternal  spine 
short,  stout,  conical;  tegmina  and  wings  abbreviated,  cov- 
ering about  two-thirds  of  abdomen.  144.     brevipennis. 
dd.     Hind  margin  of  metazona  obtuse-angulate ;   prosternal  spine 
longer,  more  slender,  subcylindrical,  its  tip  rounded;   teg- 
mina and   wings   usually   surpassing  the   abdomen,   male, 
only   reaching   its   tip,   female.  145.     pratensis. 
cc.     Dorsal   face   of  hind  femora    (in   living   specimens)    with   two 
faint  dark  cross-bars;    smaller,  length  of  body,  male,  14.5 — 
15.5  mm.;   hind  margin  of  metazona  and  length  of  tegmina 
as  in  pratensis.                                                 145a.     gemmicula. 
bb.     Tegmina    shorter    than    pronotum;    hind    femora    without    dark 
cross-bars.  146.     osceola. 
aa.     Prozona  and  metazona  both  on  disk  and  lateral  lobes  distinctly  rugu- 
lose;  pronotum  more  obviously,  not  strongly,  tectiform. 
e.     Tegmina  elongate,   three  to  five  times  as  long  as  broad,  their 
inner  edges  overlapping.                                          147.     speciosus. 
ee.     Tegmina  ovate,  at  most  one  and  a  half  times  as  long  as  broad, 
their  inner  edges  scarcely  meeting  and  dorsal  and  lateral  areas 
not   defined.                                                             148.     floridensis. 

144.  Hesperotettix  brevipennis  (Thomas),  1874,  67.  Northern  Pur- 
ple-striped Locust. 

Small,  rather  stout,  not  strongly  compressed.  (Jeneral  color  pea- 
green;  median  carina  of  pronotum  and  a  narrow  stripe  along  only  the 
outer  margin  of  dorsal  area  of  tegmina,  purplish-red;  femora  and  apical 
third  of  hind  tibiae  more  or  less  suffused  with  the  same  hue;  antennae  pale 
red,  the  tips  darker;  a  short  stripe  below  the  eye,  a  broad  one  on  upper 
third  of  prozonal  lateral  lobe,  a  spot  on  vertex,  sides  of  knees  and  some- 
times in  part  the  outer  face  of  hind  femora,  fuscous.  Fastigium  very 
slightly  concave  in  front  of  eyes  and  with  a  minute  concavity  between 
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them.  Frontal  costa  narrow,  feebly  constricted  below  the  ocellus,  deeply 
sulcata  throughout,  male,  wider,  more  shallowly  sulcate  only  below  the 
antenna},  female.  Prozona  with  median  carina  more  distinct  than  on 
metazona,  its  surface  sparsely  and  coarsely  punctate,  metazona  rather 
finely  and  densely  punctate.  Tegmina  usually  overlapping  except  near 
base,  their  tips  rounded  and  discoidal  and  dorsal  areas  distinctly  defined 
by  the  rather  coarse  ulnar  veins.  Supra-anal  plate  of  male  triangular,  its 
lateral  halves  and  apical  third  irregularly  concave,  the  basal  third  with  a 
median  triangular  groove  lying  between  two  low  converging  ridges.  Fur- 
cula  consisting  of  a  pair  of  short  sub-rounded  lobes  lying  within  the  basal 
groove  of  supra-anal  plate.  Cerci  shorter  than  supra-anal  plate,  conical, 
strongly  tapering  from  the  broad  basal  to  apical  third,  their  tips  blunt. 
Length  of  body,  $,  15.5—17,  $,  20—24;  of  antennae,  $,  7.3 — 8.5,  9,  6.3— 
7.2;  of  pronotum,  ^,5,  $,  5.5—6;  of  tegmina,  $,  7.6—10,  $,  9.7—11.7;  of 
hind  femora,  $,  9.5 — 10.5,  9,  11.8 — 12.7  mm. 

Wellesley,  Mass.,  July  10 — Aug.  8  (Morse).  This  handsome 
little  locust  is  not  known  from  either  Indiana  or  Florida,  but  oc- 
curs in  the  coastwise  states  from  Massachusetts  southwest  to  Ala- 
bama. In  New  England  it  has  so  far  been  recorded  only  from 
Wellesley,  Dover  and  Walpole,  Mass.  Of  its  occurrence  there 
Morse  (1898,  272)  says:  "This  is  one  of  our  rarer  locusts,  and 
with  its  delicately  contrasted  tints  of  green  and  purple,  is  one  of 
our  daintiest  and  most  attractively  colored  species.  It  is  usually 
captured  by  sweeping  vigorously  the  short  tufted  growth  of  beard- 
grass,  Andropogon  scoparius  Michx.,  which,  with  other  wild 
grasses  and  running  blackberry  vines,  sparsely  clothe  the  thin 
soil  of  the  gravel  plain  formations  on  which  it  is  found." 

In  New  Jersey  it  was  first  recorded  as  inhabiting  cranberry 
bogs,  but  Rehn  (1909a)  considers  its  occurrence  in  these  bogs  as 
accidental,  stating  that  individuals  taken  near  Stafford's  Forge, 
Aug.  12 — Sept.  5,  were  found  "onh^  in  a  small  area  of  huckleberry 
and  sweet  fern  barrens  on  the  edge  of  pine  forests."  Fox  (1914, 
509)  mentions  a  number  of  stations  where  it  has  been  taken  in 
New  Jersey,  stating  that  it  is  almost  entirely  restricted  to  the 
Pine  Barrens  where  it  frequents  low  scrub  and  undergrowth.  In 
Virginia,  Georgia  and  Alabama  it  occurs  very  sj)aringly  in  moun- 
tainous or  hilly  regions.  R.  &  H.  (1916,  210)  state  that  their  spec- 
imens "were  taken  in  bunch  grass  Cyperus,  particularly  where  this 
was  plentiful  on  open  slopes,  and  in  the  luxuriant  mountain  un- 
dergrowth of  grasses,  vines  and  oak  sprouts,  under  a  low  forest 
l)redominant  in  black-jack  oak." 

145.     Hespebotettix  pbatensis  Scudder,  1897,  64.     Meadow  Purple-striped 

Locust. 

Slightly  larger,  the  males  more  slender  and  more  compressed,  than  in 
brevipennis.     Color  much  as  there,   the   face  often  purplish-brown  or   if 
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green,  with  a  row  of  purplish  dots  along  each  side  of  frontal  costa.  Me- 
dian fuscous  stripe  of  occiput  and  vertex  more  often  complete  and  with  a 
median  thread  of  yellow.  Tegmina  with  entire  dorsal  area  purplish-red. 
Hind  femora  more  strongly  tinged  with  purplish.  Differs  structurally 
from  brevipennis  in  having  the  fastigium  in  front  of  eyes  with  a  rathei 
deep  median  sulcus,  male,  or  distinct  concavity,  female.  Pronotura 
slightly  longer  and  more  narrow,  the  metazona  less  flaring  and  with  hind 
margin  distinctly  but  broadly  obtuse-angulate.  Tegmina  and  prosternal 
spine  different  as  described  in  key,  the  inner  edges  of  the  former  over- 
lapping their  full  length.  Supra-anal  plate  of  male  with  margins  and  me- 
dian basal  ridges  much  higher  than  in  hrevipennis,  where  the  margins 
are  scarcely  at  all  raised  and  the  ridges  but  feebly  so.  Cerci  narrower  at 
base,  more  regularly  tapering  from  base  to  apex  (PI.  Ill,  a.)  Length  of 
body,  S,  17—18.5,  9,  24—30;  of  antennae,  $,  8—8.3,  $,  9—10.2;  of  prono- 
tum,  $,  4.5—5,  $,  6—6.5;  of  tegmina,  $,  12—13,  $,  17—20;  of  hind  fe- 
mora,  $,  11—11.6,   $,  13.5—16  mm     (Fig.  119.) 

In  Indiana  this  dainty  and  prettily  colored  species  has  been 
noted  only  in  Lake  County,  where  it  has  been  taken  in  two  locali- 

ities.  On  September  19,  1898,  a  single 
pair  were  secured  from  the  long  grasses 
bordering  the  margin  of  a  swale  north 
of  Millers.  Though  careful  search  was 
Fig.  119.  Female,  natural  size,  made  there  aud  clseAvhere  in  the  north- 
ugger.  ^^^^  counties,  no  others  were  secured  un- 

til eluly  24,  1902,  when  they  were  found  to  be  rather  common  in  a 
long,  low,  marshy  tract,  a  mile  southeast  of  Hammond.  Here  the 
males  were  especially  active,  leaping  from  one  grass  stem  to  an- 
other several  times  in  succession,  and  dodging  around  the  stem 
the  instant  they  clasped  it  with  their  legs.  The  females  were 
oftentimes  easily  picked  up  by  the  fingers.  No  attempt  was  made 
by  either  sex  to  use  the  wings  in  escaping. 

In  Florida  H.  pratensis  has  been  recorded  only  from  Carra- 
belle,  Fort  Barrancas,  Warrington  and  Live  Oak  in  the  northern 
third  of  the  State.  Morse  (1904,  16)  says  that  in  this  region  it  is 
not  uncommon  in  August  along  the  Gulf  shore  among  the  xero- 
phytic  strand  vegetation ;  while  at  Live  Oak  it  was  found  by  R.  & 
H.  among  wire  grass  and  other  low  plants  in  small  clumps  of 
dwarf  oaks  on  the  border  of  a  sink. 

After  a  careful  comparison  of  numerous  examples  of  H.  pra- 
tensis from  Indiana,  Iowa  and  Nebraska  with  those  of  typical 
hrevipennis  from  New  England,  I  cannot  agree  with  Morse  and 
R.  &  H.  that  it  is  only  a  long-winged  form  of  the  latter  species. 
Aside  from  the  difference  in  wing  length,  which  may  be,  and  prob- 
ably is  a  variable  character,  the  other  structural  and  color  dif- 
ferences pointed  out  in  the  key  and  description  are  constant  in  the 
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series  at  hand,  and  are  undoubtedly  of  sufficient  importance  to 
retain  it  as  a  valid  species,  especially  if  characters  of  less  impor- 
tance are  held  sufficient  to  separate  other  species  of  the  genus. 

The  range  of  H.  pratensis  is  a  wide  one,  extending  from  Indi- 
ana and  Florida,  east  of  the  Mississippi  Kiver,  north  and  west  to 
Minnesota,  Washington  and  California,  and  southwest  to  Texas 
and  Orizaba,  Mexico.  Hart  records  it  from  several  localities  in 
Illinois,  principally  from  swales  among  the  sand  ridges  of  the 
northwestern  portion.  It  is  not  recorded  from  Canada  and  ap- 
pears to  be  scarce  in  Minnesota  where,  as  in  northwestern  Indi- 
ana, it  is  found  associated  with  Melanoplus  angustipennis 
(Dodge.) 

14oa.     Hesperotettix    pratensis    gemmicula    Hebard,    1918,    158.     Little 

Gem  Locust. 

"Male — Size  small  for  the  genus,  form  slender.  Medio-longitudinal 
lorsal  band  of  pronotum  not  solidly  pink,  the  median  portion  distinctly 
paler  than  the  margins.  Dark  bar  of  prozonal  lateral  lobes  solid  in  col 
oration,  the  ventral  border  of  this  bar  white  and  about  equally  broad. 
Tegmina  and  wings  fully  developed,  extending  nearly  to  apices  of  caudal 
femora,  rarely  only  to  apex  of  abdomen.  Tegmina  distinctively  colored; 
dorsal  and  lateral  fields  green  except  for  a  broad  longitudinal  humeral 
band  of  pink.  Genitalia  of  the  same  general  type  as  in  pratensis  and 
brevipennis,  cerci  alone  differing  in  being  narrow  and  of  subequal  width 
in  distal  half,  moderately  incurved  in  this  portion  with  apex  sharply 
rounded.  Prosternal  spine  shorter  and  stouter  than  in  brevipennis,  taper 
ing  more  rapidly  in  distal  portion  to  the  sharply  rounded  apex.  Caudal 
femora  green,  the  pregenicular  pinkish  annulus  distinct;  dorsal  surface 
pale  green  with  two  weak  but  distinct  broad  transverse  bands  of  darker 
green,  and  showing  no  trace  of  pink  along  the  external  margin  as  in 
brevipennis;  external  surface  green,  never  washed  with  pink  as  in  brev- 
ipennis. Length  of  body,  $,  14.5—15.5,  9,  16.8—23.3;  of  pronotum.  $, 
3.6—4.1,  5,  4.1—5.7;  of  tegmina,  $,  9.7—13,  9,  11.4—15.5;  of  hind  fe- 
mora,  $,  8.8—10.4,    9,  10.2—12.8  mm."     {Hebard.) 

Big  Bayou,  near  Pensacola  and  Carrabelle,  Fla.,  Aug.  28 — 
Sept.  2  (Hebard) .  The  above  are  the  salient  points  of  the  original 
description.  The  dried  specimens  at  Philadelphia  show  only  a 
faint  trace  of  the  dark  bands  on  dorsal  face  of  hind  femora.  The 
hind  margin  of  metazona  is  obtusely  angled  as  in  pratensis,  and 
the  length  of  tegmina  much  as  there.  The  size  and  color,  are, 
however,  more  nearly  those  of  hrevipennis.  the  maximum  length  of 
gemmicula  male,  being  the  same  as  the  minimum  of  male  Irevi- 
pennis,  while  the  length  of  the  females  of  the  two  species  are  ap- 
proximately equal. 

I  regard  gemmicula,  therefore,  as  only  a  small  color  variety  of 
pratensis,  differing  slightly  in  form  of  cerci  and  prosternal  spine. 
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This  opinion  is  the  moie  enhanced  by  the  fact  that  pratensis  has 
been  taken  in  the  same  region  by  Morse,  who  states  (1907, 12)  that 
"the  Florida  examples  of  H.  pratensis  present  a  distinctly  differ- 
ent type  of  coloration — one  seen  in  some  California  series  of  the 
species.  They  are  also  of  small  size  like  them  but  differ  in  having 
much  longer  tegmina  and  wings.  H.  pratensis  as  it  stands  to-day 
should  be  regarded  as  a  variable  and  complex  species  represented 
in  different  parts  of  the  country  by  several  more  or  less  distinct 
varieties."  It  is  possible  that  a  large  series  of  all  three  forms 
will  show  that  gemmicula  is  the  real  connecting  link  between 
hrevipennis  and  pratensis,  and  that  all  three  are  only  variable  ex- 
tremes of  one  widely  distributed  species  which  will  bear  the  name 
hrevipennis. 

Hebard  states  that  "the  species  is  peculiar  to  very  sandy  areas ; 
at  Big  Bayou  it  was  found  occasionally  in  a  bushy  low  sand-loving 
plant,  at  Pensacola  very  scarce  among  the  undergrowth  of  scant 
grasses  and  sand-loving  plants  in  forest  of  long-leaf  and  small 
sand-pines.  At  Carrabelle  very  few  were  taken  through  the  low 
bushes  of  the  sand  dune  areas,  which  are  covered  heavily  with 
arenicolous  shrubs  and  bushes  and  some  scrubby  pine  and  oaks. 
Only  with  particular  effort  was  it  possible  to  secure  the  series. 
Heavy  beating  was  found  to  be  the  most  productive  method." 

146.     Hesperotettix  osceola  Hebard,  1918,  161. 

Male — Larger  and  slightly  more  robust  than  in  gemmicula.  Dark  bar 
of  prozonal  lateral  lobe  narrow,  solid  in  coloration,  its  lower  border  white, 
as  broad,  or  twice  as  broad  as  the  bar  itself.  Hind  femora  green  with- 
out dorsal  dark  bars  or  pink  suffusion,  the  pinkish  annulus  near  knee 
broad  and  distinct.  Tegmina  usually  appreciably  shorter  than  pronotum, 
rarely  very  slightly  longer,  feebly  overlapping;  their  form  broad  ovate, 
the  dorsal  field  distinctly  defined  from  lateral  one.  Tegmina  colored  as 
in  gemmicula.  Genitalia  as  there,  the  cerci  in  the  narrow  distal  portion 
with  margins  feeble  convex.  Furcula  visible  as  small  subquadrate  pro- 
jections. Basal  half  of  supra-anal  plate  higher  than  the  apical  portion; 
pallium  not  conical  and  elevated  as  in  gemmicula.  Female — Size  much 
larger,  form  more  robust.  Medio-dorsal  stripe  of  pronotum  decidedly 
broader,  pale  with  very  dark  margins,  continued  on  abdomen  to  near  its 
apex.  Length  of  body,  $,  16.1 — 18.5,  $,  21.4 — 24.5;  of  pronotum,  $, 
4.2—3.7,  9,  5.1—5.7;  of  tegmina,  $,  3.8—4,  $,  4.7 — 5.8;  of  hind  femora, 
$ ,  11.7,   9  ,  13.2—15  mm. 

Ocala  and  DeLeon  Springs,  Fla.,  Sept.  8 — 20 ;  two  males,  four 
females  taken  by  R.  &  H.  "The  species  was  exceedingly  scarce, 
very  long  search  on  four  days  having  been  made  to  secure  the  six 
examples.  Like  gemmicula  it  was  found  peculiar  to  very  sandy 
areas.     At  DeLeon   Springs  one  individual  was  beaten  from  a 
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dwarf  oak  in  a  wide  sand  scrub  area,  the  other  from  dwarf  oaks, 
bay  cedar  and  other  bushes  more  than  a  mile  distant  in  the  sand 
scrub.  At  Ocala  the  four  specimens  were  secured  in  sandy  flat- 
woods  by  beating  the  undergrowth,  which  was  composed  of  a  legu- 
minous plant  and  bunch  grass.  The  coloration  and  color  pattern 
of  this  insect  shows  no  important  differences  from  that  of  getn- 
micula.  It  is  possible  that  it  may  eventually  prove  to  be  a  geo- 
graphical race  of  that  species,  but  we  have  no  evidence  of  this  as 
yet."     {Hehard.) 

A  study  of  the  type  series  at  Philadelphia  leads  me  to  believe 
this  a  disinct  and  valid  species. 

147.     Hespebotettix  speciosus  (Scudder),  1872,  250. 

Size  large  and  form  robust  for  the  genus.  Grass  green,  fading  to  yel- 
lowish-green in  dried  specimens,  the  tegmina  and  hind  tibiae  alone  re- 
taining the  original  hue;  median  carina  of  pronotum  and  outer  upper  face 
and  ring  near  knees  of  hind  femora  usually  purplish-  or  pinkish-red;  an- 
tennae pale  red,  dusky  toward  tip;  abdomen  and  inner  surface  of  hind  fe- 
mora pale  yellow;  hind  tibiae  green,  the  spines  paler  tipped  with  black. 
Vertex  and  occiput  more  or  less  rugulose;  fastigium  fe«bly  concave  in 
front  of  eyes,  the  concavity  almost  continuous  with  sulcus  of  frontal  costa, 
male,  separated  by  a  rounded  convexity  of  the  costa,  female.  Frontal 
costa  wider  than  in  preceding  species,  deeply  sulcate  below  the  antennae, 
female,  throughout,  male.  Pronotum  with  median  carina  low;  prozona 
one-fourth  longer  than  metazona,  female,  one-half  longer,  male;  hind  mar- 
gin broadly  obtuse-angulate.  Tegmina  covering  two-thirds  to  three- 
fourths  of  abdomen.  Supra-anal  plate  elongate,  triangular,  its  sides  low, 
feebly  sinuate;  its  basal  half  with  a  rather  deep  median  sulcus  between 
two  converging  ridges  which  diverge,  usually  without  merging,  beyond  the 
middle,  thus  forming  another  sulcus  on  apical  third;   furcula  very  short, 

triangular  lobes.  Cerci  as  long  as 
supra-anal  plate,  their  basal  halves 
broad,  strongly  tapering,  apical 
ones  slender,  incurved.  Apical  tu- 
bercle of  subgenital  plate  broad, 
prominent,  conical,  its  apex  trun- 
cate or  feebly  bifid.  Length  of 
body,  S,  22—24,  $,  31—34;  of  an- 
Female,    natural   size.      (After         tennae,    ^  ,  10,    $  ,  11.5 ;   of  pronotum. 

$,  6—6.5,    5,  8—9;   of  tegmina,    $, 
9—13,  9,  16—18.5;  of  hind  femora,   $,  14—14.5,  $,  18—19  mm.    (Fig.120.) 

Sylvia,  Kan.;  Caddo  and  Foss,  Okla.  July  17 — Aug.  8  (Davis). 
A  species  of  western  and  southwestern  range,  known  east  of  the 
Mississippi  only  from  the  records  of  Hart  (1907,  233)  who  reports 
it  as  occurring  in  August  and  September,  with  Campylacantha 
olivacea  Scudd.  on  the  grassy  dunes  near  Havana  and  on  the  dry 
soils  of  southern  Illinois.     It  ranges  from  southern  Illinois  west 
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to  Colorado  and  Montana  and  south  and  southwest  to  Texas  and 
New  Mexico.  Somes  (1914,  71)  records  a  single  pair  from  Mah- 
tomedi,  Minn.,  and  states  that  in  Muscatine  Co.,  Iowa,  just  across 
the  river  from  Illinois,  he  had  taken  it  in  numbers  on  dry  sandy 
soil.  Bruner  (1897,  135)  says  that  speciosus  is  quite  common 
over  the  entire  State  of  Nebraska,  but  more  common  southward, 
where  it  has  been  known  to  occur  in  sufficient  numbers  to  do  some 
harm  to  growing  crops;  while  Gillette  (1904,  40)  states  that  it 
occurs  throughout  eastern  Colorado  to  the  foothills,  sometimes  to 
a  height  of  6,000  feet.  He  gives  its  native  food  plants  as  sunflower 
(Helianthus)  and  a  closely  related  Composita^,  Iva  xanthifoUa 
Nutt.,  and  adds:  "As  this  grasshopper  feeds  entirely  upon  na- 
tive weeds  it  cannot  be  considered  of  economic  importance." 

148.     Hesperotettix    floridensis    Morse,    1901b,    130.      Florida    Purple- 
striped  Locust. 

Smaller  and  more  slender  than  H.  speciosus.  Grass-green,  yellowish 
beneath,  drying  to  dull  yellow;  front  faces  of  fore  and  middle  femora  and 
upper  outer  face  of  hind  femora  usually,  and  median  carina  of  pronotum 
rarely,  purplish-red;  hind  tibiae  bluish-green,  the  spines  tipped  with  black. 
Pronotum  more  finely  rugulose,  its  median  carina  lower,  hind  margin 
broadly  rounded.  Tegmina  as  described  in  key.  Supra-anal  plate  of 
male,  with  median  basal  groove  oblong,  ending  at  middle;  a  cross  carina 
near  middle  of  plate  dividing  its  upper  surface  into  four  concavities. 
Furcula  very  short,  narrow,  widely  divergent  lobes  situated  one  on  each 
base  of  the  median  ridges.  Cerci  more  slender  than  in  speciosus,  twice  as 
long  as  their  basal  width,  their  tips  acute,  not  incurved.  Valves  of  ovi- 
positor slender,  the  dorsal  and  ventral  scoops  elongate.  Length  of  body, 
$,  17.5 — 21,  9,  24 — 30;  of  antennae,  $  and  9,  8 — 10;  of  tegmina,  $, 
4.5—6,   9,  5—7;  of  hind  femora,  $,  11.5—13,  9,  15—16  mm. 

Hastings,  Fla.,  Aug.  22.  Known  only  from  Florida  and  Geor- 
gia, Hastings  being  the  type  locality.  Elsewhere  in  Florida  it  is 
recorded  only  from  Pablo  Beach  and  San  Tablo,  Aug.  13  {R.  &  H., 
1907),  where  it  was  found  among  grasses  in  marshy  spots  in  the 
palmetto  scrub  and  along  a  railway  ditch,  and  from  DeFuniak 
Springs,  Oct.  17  {Davis.  1915).  In  Georgia  it  has  been  taken  by 
R.  &  H.  (1916,  210)  at  Augusta,  Warm  Springs,  Suwannee  Creek 
and  Homerville,  July  29— Aug.  28.  They  state  that  "it  acts  in  an 
unusual  manner  when  pursued,  hiding  on  the  under  side  of  leaves 
of  low  plants  with  only  feet,  antennae  and  eyes  showing  from 
above.  It  was  taken  among  huckleberry,  strawberry  and  other 
low  plants  in  a  sandy  scrub  oak  area  and  on  low  open  land  cov- 
ered with  wire-grass,  low  bushes  and  saw  palmetto." 
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V.    Dendrotettix  Riley,^^  1893,  254.     (Gr.,  "tree"  +  "grass- 
hopper.") 

Species  of  moderate  size  and  robust  form,  having  the  head 
large,  broad;  eyes  small,  prominent,  widely  separated,  no  longer 
than  the  cheeks  below  them ;  f astigiura  much  widened,  strongly  de- 
clivent  and  shallowly  but  distinctly  concave  in  front  of  eyes,  its 
sides  continuous  with  those  of  frontal  costa;  face  distinctly,  not 
strongly  oblique;  frontal  costa  rather  wide,  low,  shallowly  sul- 
cate,  feebly  constricted,  its  margins  slightly  converging  below  the 
ocellus;  antennae  slender,  about  half  the  length  of  body  in  both 
sexes;  pronotum  short,  its  apical  fourth  flaring,  rugose  and  up- 
turned to  receive  the  broad  head;  metazona  much  shorter  and 
slightly  wider  than  prozona,  its  surface  rather  strongly  rugose- 
punctate,  hind  margin  truncate  or  broadly  rounded;  lateral  lobes 
with  transverse  sulci  deep,  the  second  and  third  feebly  cutting 
the  low  interrupted  median  carina;  tegmina  variable  in  form  and 
length ;  prosternal  spine  short,  stout,  subconical ;  hind  femora 
slender,  slightly  shorter  than  abdomen,  female,  feebly  surpassing 
its  tip,  male;  hind  tibise  very  hirsute,  their  marginal  spines  long; 
end  of  male  abdomen  not  enlarged,  subgenital  plate  scoop-shaped, 
its  apex  bluntly  rounded;  supra-anal  plate  long,  triangular,  with 
the  usual  median  basal  lengthwise  ridges  enclosing  a  shallow 
sulcus. 

KEY   TO    SPECIES   OF  DENDROTETTIX. 

a.  Cerci  of  male  oblong,  twice  as  long  as  wide,  their  apical  halves 
twisted,  depressed,  with  tips  blunt;  inner  and  lower  faces  of  hind 
femora  dark  blood-red.  149.     quercus. 

aa.  Cerci  styliform,  tapering  strongly  and  regularly  from  a  broad  base  to 
a  point;  inner  and  lower  faces  of  hind  femora  greenish-yellow,  the 
former  with  two  black  bars.  150.     scudderi. 

149.     Dendrotettix  quercus  Packard,  189Q,  214.     Post  Oak  Locust. 

General  color  yellow  or  greenish-yellow  varied  with  piceous.  Face 
yellow;  occiput  with  variable  black  markings,  usually  with  a  black  median 
stripe;  antennae  yellow  with  dusky  markings;  side  of  head  with  a  postocu- 
lar  black  bar,  widening  on  the  prozona,  where  it  covers  the  upper  half  of 
lateral  lobe;  metazona  usually  greenish-yellow;  median  carina  and  trans- 
verse sulci  usually  black.     Tegmina  dull  brownish-yellow.     Sides   of  ab- 


'^Caudell  (1915a)  gives  reasons  why  this  genus  should  be  accredited  to  Packard,  that 
author  (1890,  2i4)  having  published  a  description  copied  verbatim  from  Bruner  (1887,  19) 
of  the  nymphs  under  the  name  of  "Dendrotettix  quercus  Riley  Ms."  In  this  copied  de- 
scription Packard  makes  no  mention  whatever  of  generic  characters,  and  the  description 
of  the  nymphs  is  based  almost  wholly  upon  color,  the  only  structural  characters  mentioned 
being:  "The  pupae  average  almost  an  inch  in  lengrth  and  are  rather  robust  in  form,  with 
short  broad  head  and  powerful  jaws,"  terms  which  could  be  properly  applied  to  the  last 
stage  nymphs  of  a  score  or  more  of  Acrididae.  Following  strictly  the  rules  of  priority 
Caudell  may  be  correct,  but  from  a  common  sense  point  of  view,  I  believe  that  to  Riley, 
who  first  gave  a  name  to  the  genus  (Proc.  Ent.  Soc.  Wash.  1888,  86),  and  later  (loc.  cit. 
above)  a  full  diagnosis  of  its  characters,  should  belong  the  generic  name,  while  to  Packard, 
who  described  the  nymphs,  as  above  stated,  should  be  accredited  the  species. 
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domen,  pleurae,  knees  and  subgenital  plate  of  male  black.  Outer  face  of 
hind  femora  dull  greenish-yellow  rarely  with  a  broad  fuscous  cross-bar  on 
basal  and  apical  thirds;  hind  tibiae  greenish-yellow  with  a  brighter  yellow 
ring  near  base  Tegmina  usually  abbreviated  and  no  longer  than  pronotum 
with  tips  well  rounded;  sometimes  (D.  longipennis  Riley,  1893,  255)  fully 
developed,  then  extending  beyond  abdomen  in  both  sexes,  their  apical 
halves  very  broad;  the  inner  edges  in  both  forms  not  meeting  on  basal 
third  but  in  the  long-winged  one  often  overlapping  beyond  middle.  Fur- 
cula  very  small,  triangular  projections  lying  on  the  bases  of  the  median 
ridges.  Other  structural  characters  as  above  given.  Length  of  body,  $ , 
24 — 25,  2,  29 — 30;  of  antennae,  ^ ,  14,  $,  13;  of  tegmina,  (long-winged), 
$,  20—21,  9,  22—23.5;  of  tegmina,  (short-winged),  $,5,  $,6;  of  hind 
femora,   $,  12 — 13.5,   $,  12—13  mm. 

Ridge  way  and  New  Lisbon,  N.  J.,  July  17 — Aug.  10  (Davis)  ; 
Manor,  Texas,  July  15  (Caudell).  East  of  the  Mississippi  this 
oak-inhabiting  locust  has  been  recorded  only  from  Illinois,  New 
Jersey  and  New  York.  The  Illinois  record  by  Bruner  (1893,  15) 
is  substantiated  by  specimens  in  the  Urbana  collection  from  Crete 
and  Dubois.  Davis  (1912)  has  given  an  account  of  its  occurrence 
about  Ridgeway  and  Lakehurst,  N.  J.,  in  1910  and  1911,  when 
they  defoliated  the  oaks  over  large  areas.  He  states  that  "the 
gayly  colored  grasshoppers  were  more  common  on  the  white 
oaks,  though  they  ate  the  foliage  of  scarlet  oaks  and  other  mem- 
bers of  the  red  oak  group;  as  many  as  40  of  the  insects  were 
counted  on  the  trunks  of  some  trees,  usually  slowly  making  their 
way  up  to  what  remained  of  the  foliage  while  the  excrement  of 
the  grasshoppers  already  on  the  limbs  fell  with  a  rain-like  patter 
onto  the  dry  leaves  beneath.  Some  of  the  grasshoppers  were  fully 
winged  and  others  were  apterous.  In  addition  to  the  oaks  we 
noted  where  they  had  devoured  parts  of  the  leaves  of  a  sumach, 
Rhus  copalUna  L."  In  1912  not  a  trace  of  the  locusts  could  be 
found  about  Lakehurst,  but  in  1914  a  single  pair  were  taken,  and 
the  same  year  a  new  outbreak  was  recorded  by  Caudell  (1915a)  as 
occurring  near  New  I^isbon,  N.  J.,  about  17  miles  from  Lakehurst. 
Here  the  locust  infested  an  area  of  approximately  two  square 
miles,  some  of  the  tallest  oaks  being  nearly  defoliated.  No  later 
record  of  their  presence  in  New  Jersey  can  be  found.  In  1912  a 
single  male  was  taken  at  Yaphank,  Long  Island,  N.  Y.,  this  being 
the  only  record  from  that  State  (Davis,  1915b).  The  locust  was 
first  probably  accidentally  introduced  near  Ridgeway,  N.  J.,  and 
for  a  year  or  two  only  found  conditions  favorable  for  a  rapid  in- 
crease, then  was  kept  in  check  by  natural  causes  until  1914,  when 
the  second  outbreak  occurred  at  New  Lisbon.  The  name  D.  longi- 
pennis Riley  (1893,  255)  is  a  synonym  of  D.  quercus,  having  been 
given  to  the  long- winged  form. 
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West  of  the  Mississippi  D.  quercus  ranges  from  Missouri, 
southern  Iowa  and  southeastern  Nebraska  southwest  to  Wash- 
ington and  Travis  counties,  Texas.  It  was  from  these  Texas  lo- 
calities that  Bruner  (1887,  17)  secured  his  specimens,  all  nymphs, 
and  therefore  not  given  a  scientific  name  b}^  him,  he  designating 
them  only  as  the  "Post  Oak  Locust  of  Washington  Co.,  Texas." 
As  noted  above,  Packard  copied  Bruner's  article  verbatim  under 
the  name  "Dendrotettix  quercus  Riley  Ms.,"  that  name  having 
been  given  the  nymphs  b^'  Riley  but  unaccompanied  by  a  descrip- 
tion.    Of  the  habits  of  the  locust  in  Texas  Bruner  wrote: 

"The  egg  pods  are  deposited  in  the  ground  about  the  bases  of  trees 
or  indifferently  scattered  about  the  surface  among  the  decaying  leaves, 
etc.,  like  those  of  all  other  ground-laying  species.  The  young  commence 
hatching  about  the  middle  of  March,  and  continue  to  appear  until  into 
April.  After  moulting  the  first  time  and  becoming  a  little  hardened, 
they  immediately  climb  up  the  trunks  of  the  trees  and  bushes  of  all  kinds 
and  commence  feeding  upon  the  new  and  tender  foliage.  The  imago  or 
mature  stage  is  reached  by  the  last  of  May  or  during  the  first  part  of 
June. 

"The  species  is  very  active  and  shy  in  all  its  stages  of  growth  after 
leaving  the  egg.  The  larva  and  pupa  run  up  the  trunks  and  along  the 
limbs  of  trees  with  considerable  speed,  and  in  this  respect  differ  consid- 
erably from  all  other  species  of  locusts  with  which  I  am  acquainted.  I 
am  informed  that  the  mature  insects  are  also  equally  wild  and  fly  like 
birds.  They  feed  both  by  day  and  night;  and  I  am  told  by  those  who  have 
passed  through  the  woods  after  night,  when  all  else  was  quiet,  that  the 
noise  produced  by  the  grinding  of  their  jaws  was  not  unlike  the  greedy 
feeding  of  swine." 

150.  Dexdrotettix  sclt)DEBI  (Morse),  1906,  120.  Scudder's  Tree  Locust. 
Male — Slender,  subcylindrical.  General  color  grayish-brown;  a  broad 
shining  black  stripe  each  side  extending  from  eye  along  the  upper  half  of 
lateral  lobes  almost  to  end  of  abdomen,  this  bordered  below  on  prozona 
with  an  irregular  ivory-white  spot;  face  and  dorsum  of  abdomen  dull  yel- 
low; hind  femora  with  two  broad  oblique  black  bars  on  both  inner  and 
outer  faces;  knees  fuscous;  hind  tibiae  olive-green,  the  spines  wholly  black. 
Frontal  costa  slightly  narrower  and  more  deeply  sulcate  than  in  quercus. 
Pronotum  narrower  and  slightly  longer;  metazona  less  rugose,  with  me- 
dian carina  higher.  Tegmina  elongate-oval  or  sublanceolate,  much  nar- 
rower than  in  quercus,  reaching  only  to  base  of  third  abdominal  segment; 
separated  by  more  than  their  greatest  width,  their  tips  rounded.  Proster- 
nal  spine  stouter,  more  oblique.  Furcula  subcylindrical,  twice  as  long  as 
those  of  quercus,  widely  divergent,  their  tips  blunt.  Female — Larger, 
more  robust.  Color  above  mixed  olive-green,  fuscous  and  brown,  the  in- 
ner and  outer  faces  of  hind  femora  dull  cherry-red;  beneath  dull  yellow. 
Occiput  less  convex,  disk  of  pronotum  less  constricted,  its  sides  more  par- 
allel and  metazona  more  feebly  punctate  with  hind  margin  more  squarely 
truncate  than  in  females  of  quercus.  Tegmina  much  narrower,  more 
widely  separated.     Upper  valves  of  ovipositor  with  concavity  or  scoop  of 
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dorsal  surface  much  longer,  their  outer  margins  finely  dentate,  strongly 
sinuate.  Length  of  body,  5,  20,  $,  25;  of  pronotum,  $,  4.8,  $,  5;  of  teg- 
mina,  $,  3.5,  $,  4;  of  hind  femora,  ^ ,  11,  9 ,  12  mm. 

The  above,  the  first  description  of  the  male,  is  drawn  from  an 
unique  taken  by  Davis,  July  2,  1919,  along  the  Catamount  Trail, 
at  an  elevation  of  about  2,500  feet,  near  White  Sulphur  Springs, 
W,  Var^  The  female  described  is  in  the  TJ,  S,  National  Museum  col- 
lection and  was  taken  by  Fox,  at  a  height  of  4,000  feet  on  Sound- 
ing Knob,  near  Monterey,  Va.  It  was  found  "on  stony  ground  in 
the  shrubby  undergrowth  of  low  open  woods  on  the  mountain 
side."  Morse's  unique  type  was  a  female  taken  on  Cheawha  Moun- 
tain, Ala,,  July  13,  at  a  height  of  2,300  feet,  while  sweeping  grass 
and  shrubbery  in  the  vicinity  of  Pulpit  Rock,  near  the  extreme 
summit  of  the  mountain.  The  three  specimens  mentioned  and 
two  males  in  the  Philadelphia  collections,  taken  by  R,  &  H.  near 
Bald  Knob,  Bath  Co.,  Va,,  are  all  the  individuals  known  of  this 
handsome  tree  locust.  It  appears  to  be  a  subalpine,  forest-loving 
species,  ranging  from  Virginia  to  Alabama,  Morse  first  described 
it  (loc,  cit,)  as  Podisma  scudderi,  then  {Psyche,  1907,  57)  changed 
the  name  to  P.  australis,  as  the  name  scndderi  had  been  previous- 
ly used  in  Podisma.  It  has  since  been  found  to  belong  to  the 
genus  Dendrotettix,  and  the  original  specific  name  is  therefore 
restored, 

VI.  Podisma  Latreille,  1829,  188,  (Gr,,  "measuring  by  feet") 
Medium  or  small,  subcylindrical  species,  having  the  head  little 
if  any  longer  and  but  slightly  wider  than  prozona ;  antennie  rare- 
ly longer  than  hind  femora ;  fastigium  not  strongly  widened,  but 
feebly  declivent  in  front  of  eyes;  face  subvertical;  frontal  costa 
low,  not  broader,  usually  much  narrower,  than  the  interocular 
area;  eyes  rather  large,  rarely  prominent;  prozona  longer  than 
metazona,  sometimes  twice  as  long,  smooth  or  nearly  so;  median 
carina  low,  sometimes  obsolete  on  prozona ;  lateral  carinae  usually 
wanting ;  lateral  lobes  vertical,  as  long  as  deep,  their  lower  margin 
sinuous,  its  hind  angle  broadly  rounded;  tegmina  normally  ab- 
breviate, often  wanting;  prosternal  spine  short,  stout,  its  tip 
bluntly  rounded ;  interspace  between  the  mesosternal  lobes  of  male 
as  wide  as  the  lobes  themselves,  of  female  nearly  twice  as  wide  as 
long;  abdomen  compressed,  carinate,  female,  subcylindrical  with 
apex  upcurved,  male ;  subgenital  plate  of  male  with  a  distinct  tu- 
bercle below  the  upper  margin;  cerci  and  furcula  variable  in  the 
different  species ;  valves  of  ovipositor  narrow,  strongly  exserted. 
Kirby  (1910,  533)  accredits  to  this  genus  31  species,  12  from 
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the  United  States,  the  others  from  the  Old  World.  Of  its  distribu- 
tion Scudder  (1897,  97)  says:  "This  genus  is  more  widely  ex- 
tended than  any  other  of  the  Melanopli,  being  the  only  one  not 
confined  to  America.  It  is  a  distinctly  boreal  type  and  encircles 
the  globe.  The  species  are  largely  confined  to  high  altitudes  as 
well  as  high  latitudes,  a  number  being  alpine  or  subalpine  in  their 
respective  localities.  In  this  country  the  species  are  known  from 
two  widely  separated  regions;  in  the  west,  the  Rocky  Mountain 
region  from  Alberta  to  northern  New  Mexico;  and  in  the  east  from 
western  Ontario  and  New  York  to  Maine." 

Our  eastern  species  have  the  tegmina  wholly  wanting  while 
those  found  in  the  western  states,  with  the  exception  of  one,  have 
them  present  but  abbreviated,  thus  resembling  closely  many  forms 
of  the  genus  Melanoplus.  Two  species  and  one  race  or  variety 
have  been  described  from  our  territory. 

KEY   TO   EASTERN    SPECIES    OF    PODISMA. 

a.     Upper  and  outer  faces  of  hind  femora  nearly  uniform  green,  or  the 
upper  face  faintly  banded  above;  antennae  of  male  not  longer  than 
hind  femora;  front  dorsal  margin  of  thorax  slightly  but  obviously 
rounded  and  feebly  emarginate  at  middle, 
ft.     Antennae  distinctly  shorter  than  hind  femora,  male,  nearly  three- 
fourths  as  long,  female;    upper  face  of  hind  femora  without 
darker  bars;    cerci  stouter,  not  obviously  narrower  at  middle 
than  at  apex   (Fig.  118,  c.)  151.     glacialis. 

b&.  Antennae  about  as  long,  male,  or  five-sixths  as  long,  female,  as 
hind  femora;  upper  face  of  hind  femora  faintly  bifasciate  with 
darker  green;  cerci  longer,  slightly  narrower  at  middle  than  at 
apex  or  base.  151a.     canadensis. 

aa.  Upper  and  outer  faces  of  hind  femora  distinctly  bifasciate  with  fus- 
cous; antennae  of  male  one-fourth  or  more  longer  than  hind  femora; 
front  dorsal  margin  of  thorax  squarely  truncate;  cerci  of  male  very 
slender,  strongly  narrowed  at  middle.   (Fig.  118,  d.) 

152.      VABIEGATA. 

151.  PoDisMA  GLACIALIS  (Scuddcr),  1863,  630.  Wingless  Mountain  Locust. 
Dark  olivaceous  green  above,  greenish-yellow  beneath,  sparsely  clothed 
with  erect  hairs;  often  drying  to  dull  reddish-brown.  Head  greenish-yel- 
low, the  face  often  with  a  darker  streak,  mouth  parts  paler.  Pronotum 
dark  green,  the  lower  third  of  lateral  lobes  yellow  bordered  above  by  a 
shining  black  stripe  extending  back  from  eye  but  fainter  on  metazona  and 
sides  of  abdomen,  where  it  is  broken  to  form  quadrate  blotches  or  short 
bars.  Inner  and  lower  faces  of  hind  femora  in  great  part  coral-red.  Hind 
tibiae  bluish-green,  the  spines  black  at  tips.  Vertex  between  the  eyes  as 
broad,  male,  or  twice  as  broad,  female,  as  the  first  antennal  joint.  Fas- 
tigium  widened  and  sulcate,  male,  or  very  feebly  concave,  female,  in  front 
of  eyes,  its  sides  continuous  with  those  of  frontal  costa.  Face  distinctly, 
not  strongly,  oblique;   frontal  costa  as  broad  as  interocular  space,  male. 
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much  narrower,  female,  sulcate  only  below  the  antennae,  its  sides  often 
evanescent  below  the  ocellus.  Pronotum  short,  subcylindrical,  its  median 
carina  evident  but  very  low,  cut  by  three  transverse  sulci,  male,  by  only 
the  hind  one,  female,  these  sulci  aeep  on  the  lateral  lobes,  the  front  one 
short;  prozona  with  front  margin  feebly  rounded,  slightly  emarginate; 
metazona  faintly  punctate,  its  hind  margin  truncate,  very  broadly  and 
feebly  emarginate.  Front  and  middle  femora  short  and  swollen  in  male; 
hind  ones  slender,  slightly  surpassing  abdomen,  male,  reaching  base  of 
ovipositor,  female.  Supra-anal  plate  of  male  long,  triangular,  acute  at  tip, 
its  side  somewhat  sinuous,  feebly  elevated,  its  median  sulcus  deep,  entire. 
Furcula  consisting  of  a  pair  of  slender,  cylindrical  subparallel  projections, 
overlying  the  basal  fifths  of  the  median  ridges.  Cerci  stout,  erect,  black, 
and  but  feebly  tapering  above  the  broad  basal  third,  their  tips  oblique. 
Subgenital  plate  one-half  longer  than  the  preceding  segment,  its  upper 
margin  broadly  rounded,  truncate,  but  with  a  slight  median  notch,  the  tu- 
bercle broad,  prominent  and  borne  distinctly  below  the  margin  of  the  plate. 
Length  of  body,  $,  15—17.5,  $,  19—28;  of  antennae,  $,  8—9.2,  $,  7—9; 
of  head  and  pronotum,  $,  5.5—5.8,  $,  6.3 — 7;  of  hind  femora,  $,  9 — 10.8. 
2,  10—12  mm. 

This,  the  typical  form  of  our  eastern  Podisma,  is  mainly  a 
subalpine  species,  known  only  on  the  higher  mountains  of  New 
England,  the  Adirondacks  and  Catskills  of  New^  York,  and  on 
one  or  two  of  the  higher  peaks  of  eastern  Pennsylvania.  It  is  also 
recorded  by  Walker  (1915)  from  Price  Edward's  Island  and  St. 
Fabien,  Quebec.  Scudder  (1808c,  12)  says:  "More  than  35  years 
ago,  as  I  used  to  climb  the  footpath  to  Mt.  Washington  from  the 
Peabody  Valley,  one  of  the  first  creatures  to  meet  my  eye  as  I 
emerged  above  the  forest  at  the  Ledge  would  be  this  wingless 
grasshopper,  then  first  found  in  the  clumps  of  dwarf  birch,  Betula 
nana  L.  Since  then  I  have  taken  it  many  times  at  various  points 
in  the  lower  or  subalpine  portion  of  the  barren  summits  of  the 
Great  Range,  and  it  has  also  elsewhere  been  taken  below  the  for- 
est line."  Morse  (1898,  273)  says  that  most  of  his  specimens 
"were  found  on  or  among  the  various  species  of  Vaccininm  char- 
acteristic of  the  mountain  tops  and  on  Mt.  Ascutney  among  dwarf 
cornel.  It  is  a  somewhat  sluggish  insect,  relying  chiefly  for  pro- 
tection upon  the  similarity  of  its  dark  olive-green  coloring  to  that 
of  the  surrounding  vegetation,  though  on  warm  days  the  males 
become  fairly  active." 

151a.     Podisma  glacialis  canadensis  E.  M.  Walker,  1903,  300.     Northern 

Wingless  Locust. 

Differs  from  glacialis  mainly  by  the  characters  given  in  key.  Color 
nearly  the  same,  the  inner  and  lower  faces  of  hind  femora  often  yellow 
instead  of  coral-red.  Eyes  of  male  slightly  more  prominent,  the  interocu- 
lar  space  and  fastigium  in  front  of  eyes  slightly  wider.  Cerci  of  male  about 
lialf  as  broad  at  middle  as  at  base.     Length  of  body,   $ ,  15 — 18,   $ ,  20 — 
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25.2;  of  antennae,    $,  8 — 10,    $,  9 — 10.5;   of  head  and  pronotum,    $,  4.8 — 
5.8,  $,  G— 7;  of  hind  femora,  $,  8.4—10.3,  $,  10.2—12.6  mm. 

North  Bay  and  Algonquin  Park,  Ont.,  Aug.  14 — Sept.  12 
(Walker).  A  northern  race  of  glacialis,  taken  %  Walker  at  the 
localities  mentioned  and  at  Ft.  William  and  the  Temagami  Dis- 
trict, Ont.  Known  also  from  the  Porcupine  Mts.,  Keweenaw  Bay 
and  Dickinson  Co.,  Mich.  Walker  found  them  in  both  dry  and 
moist  situations  in  open  woods  on  bushes,  chiefly  the  beaked  hazel, 
Coryhis  rostrata  Ait.  and  the  red  raspberry,  also  on  spruce. 
Hebard  took  them  at  Keweenaw  Bay  by  beating  similar  bushes 
in  August  and  early  September,  and  states  that  the  males  are 
active  jumpers,  quickly  on  the  alert,  but  trusting  to  their  very 
protective  coloration  they  would  not  move  till  almost  touched  by 
the  net.  "The  females,"  he  says,  "were  a  clear  dull  grass-green, 
the  exact  shade  of  the  cloth  of  a  billiard  table,  the  males  deep 
emerald  green,  appearing  almost  translucent,  the  back  purplish- 
brown  with  a  median  chain  of  cream-colored  marks." 

Walker  considers  canadensis  an  intermediate  form  or  race  con- 
necting P.  glacialis  with  P.  variegata,  but  the  great  length  of  an- 
tennae in  the  males  of  variegata,  taken  in  connection  with  the  other 
structural  and  color  differences  as  given  in  key  and  description, 
leads  me  to  place  that  as  a  distinct  species. 

152.  PoDisMA  VARIEGATA  Scudder,  1897,  101.  Variegated  Wingless  Locust, 
Form  and  size  of  P.  glacialis.  General  color  chocolate-brown  with  an 
olivaceous  or  greenish  tinge.  Male  (of  dried  specimens)  with  face,  a 
broad  pronotal  median  stripe  narrowing  and  extending  back  along  dorsal 
surface  of  abdomen,  lower  halves  of  pronotal  lateral  lobes,  two  cross-bars 
on  dorsal  face  and  a  subapical  annulus  of  hind  femora,  cream  white  or 
dull  clay-yellow.  Antennae  pale  brown,  dusky  at  tip.  Lower  face  of  hind 
femora  pale  red.  Hind  tibiae  olive-green,  the  spines  black  with  a  pale 
base.  Abdomen  clay-yellow.  Female  duller,  lacking  the  pale  dorsal  stripe, 
the  face  in  part  brown,  the  lower  face  of  hind  femora  clay-yellow.  Eyey 
more  prominent  in  male,  with  interocular  space  obviously  wider  than  in 
glacialis.  Antennae  of  both  sexes  much  longer  and  more  slender  than 
there.  Pronotum  slightly  wider  with  metazona  more  evidently  expanded, 
its  hind  margin  squarely  truncate.  Hind  femora  longer  and  more  slender 
than  in  glacialis,  their  tips  distinctly  surpassing  the  abdomen  in  male. 
Furcula  slightly  shorter  and  more  tapering.  Cerci  of  male  longer,  much 
more  slender,  dark  brown,  not  black,  the  apex  feebly  widened  and  rounded, 
not  oblique  as  in  glacialis :  those  of  female  much  more  slender,  with  nar- 
rower base  and  more  strongly  tapering.  Supra-anal  plate  of  female 
shorter,  with  apex  deflexed  instead  of  horizontal  as  in  glacialis.  Subgeni- 
tal  plate  of  male  with  upper  margin  more  broadly  and  deeply  notched 
above  the  tubercle  than  there.  Length  of  body,  $ ,  16.5 — 20,  $  ,  21 — 26.5 ; 
of  antennae,  $,  10 — 12,  $,  9 — 11.5;  of  head  and  pronotum,  $,  5.3 — 6.3,  9, 
6.5—7.8;   of  hind  femora,  $,  9.5—10.5,  $,  12—13.5  mm. 
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DeGrassi  Point  and  Guilford,  Ont,  Sept  9— Oct.  21  (Walker). 
Scudder's  types  were  from  Ithaca  and  Enfield  Falls,  N.  Y.,  and 
the  known  range  of  the  species  extends  from  the  Ontario  stations 
mentioned  south  to  the  mountains  of  North  Carolina,  near  Bal- 
sam and  Pineola,  where  specimens  were  taken  by  Morse  who  sevs 
(1904,  41)  :  "This  locust  seems  to  be  rather  widely  distributed 
in  the  higher  parts  of  the  North  Carolina  mountains,  inhabiting 
shrubby  undergrowth  and  thickets  of  weeds  and  bushes  through- 
out the  mountains.  It  is  a  sluggish  and  secretive  species,  and  but 
few  examples  were  observed  at  any  one  point."  At  DeGrassi  Point 
Walker  found  them  in  swampy  ground,  where  the  vegetation  was 
of  a  boreal  character.  In  such  places  they  were  found  on  bushes 
and  the  branches  and  trunks  of  the  Arbor- vitse,  sometimes  eight 
or  ten  feet  above  the  ground.  Rehn  (1900,  631)  says  that  in 
Pennsylvania  they  usually  occur  on  the  branches  of  hemlock,  and 
wherever  taken  have  been  in  the  vicinity  of  that  tree.  Vestal 
(1914,  107)  has  recorded  it  from  near  Douglas  Lake,  Mich.,  from 
specimens  identified  by  Caudell. 

Scudder  in  his  key  to  the  species  of  Podisma  (1897,  97)  used 
the  form  of  the  cerci  and  the  color  of  hind  femora  as  the  prin- 
cipal characters  in  separating  this  species  from  glacialis.  Walker 
(1903,  298)  has  endeavored  to  show  that  his  race  canadensis  is  a 
connecting  link  between  glacialis  and  variegata,  and  has  used  the 
slight  variation  in  form  of  cerci  and  color  of  hind  femora  in 
canadensis  as  his  principal  evidence.  Admitting  that  in  canaden- 
sis the  cerci  are  more  slender,  the  upper  face  of  hind  femora  faint- 
ly barred  and  the  antennae  slightly  longer  than  in  typical  glacialis ; 
the  much  greater  length  of  antennae,  different  general  hue,  strong- 
ly fasciate  hind  femora,  squarely  truncate  front  and  hind  margins 
of  pronotum,  longer  hind  femora  of  male  and  distinctly  more 
slender  cerci  in  both  sexes  of  variegata  present  a  combination  of 
characters  which,  taken  in  connection  with  its  range  and  habitat, 
lead  me  to  regard  it  as  more  than  an  "incipient  species"  or  race  of 
glacialis,  and  I  have  therefore  retained  it  as  Scudder  placed  it — 
as  a  distinct  and  valid  species. 

VII.    Aptenopedes  Scudder,  1877a,  83.     (Gr.,  "unfledged"  + 

"to  leap.") 

Slender-bodied,  small  or  medium  sized  species,  having  the  face 
strongly  oblique,  occiput  and  vertex  horizontal ;  fastigium  in  front 
of  eyes  widened  and  subvertical ;  eyes  large,  elongate-oval,  rather 
prominent  with  the  interocular  area  as  narrow  as  the  apex  of  fron- 
tal costa,  male,  depressed,  tapering  above  and  with  interocular 
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space  wider  than  the  costa,  female;  antennae  slender,  with  joints 
somewhat  flattened,  about  as  long  as,  female,  or  slightly  longer 
than,  male,  the  head  and  pronotiim  together ;  frontal  costa  narrow, 
deeply  sulcate,  its  margins  usually  parallel ;  disk  of  pronotum  rug- 
ulose-punctate  throughout,  distinctly  widening  from  apex  to  base 
and  strongly  tectiform,  female,  widening  only  on  the  metazona, 
male ;  median  carina  low,  cut  onh'  by  the  principal  sulcus ;  lateral 
cariuae  wanting;  prozona  more  than  twice  as  long  as  metazona, 
its  front  margin  usual h'  feebly  rounded ;  metazona  with  hind  mar- 
gin sub-truncate  or  broadly,  feebl}'  emarginate;  lateral  lobes  sub- 
vertical,  nearly  twice  as  long  as  deep,  narrowing  downward,  front 
margin  strongly  oblique,  lower  one  sinuous,  its  hind  angle  broad- 
ly rounded ;  tegmina  linear,  about  as  long  as  pronotum  or  absent ; 
prosternal  spine  slender,  cylindrical,  its  apex  blunt ;  inner  margin 
of  mesosternal  lobes  broadly  convex,  their  interspace  nearly 
linear,  male,  or  less  than  half  their  width,  female;  hind  femora 
slender,  reaching  base  of  ovipositor,  female,  slightly  surpassing 
abdomen,  male;  abdomen  compressed  and  strongly  carinate,  fe- 
male, subcylindrical,  usually  nearly  horizontal  and  with  apex  but 
little  enlarged,  male ;  supra-anal  plate  of  male  rather  short,  trian- 
gular or  suboval,  its  margins  reflexed  and  with  a  short  basal  me- 
dian groove;  subgenital  plate  very  short,  its  apical  margin  low, 
not  tuberculate. 

A  genus  confined  to  the  South  Atlantic  States,  where  it  is 
represented  by  two  species  and  one  geographic  race. 

KEY    TO    SPECIES    OF    APTEXOPEDES. 

a.     Tegmina  present  as  elongate  linear  pads;   margins  of  frontal  costa 

converging  above  the  antennae  and  uniting  at  the  lower  margin  of 

the  convex  fastigium. 

b.     Cerci  of  male  substyliform,  nearly  straight,  tapering  rapidly  from 

base  to  middle  (Fig.  118,  e);  shorter  than  supra-anal  plate,  the 

latter  elongate-triangular,  its  sides  subparallel  and  apex  acute. 

153.       SPHENAEIOIDES. 

bb.     Cerci  of  male  with  apical  half  falcate,  bent  inward,  as  long  as  or 
slightly  longer   than   the  supra-anal  plate,   the  latter  broadly 
oval,  its  sides  curved  and  apex  obtusely  rounded.  153a.     claba. 
aa.     Tegmina  wholly  wanting;  margins  of  frontal  costa  feebly  converging 
above  the  antennae,  not  uniting  but  continued  separately  to  the  crest 
of  the  strongly  flattened  fastigium.  154.     apteba. 

153.  Aptexopedes  sphe>arioides,  Scudder,  1877a,  84.  Linear-winged  Locust. 
Male  slender,  subcylindrical;  female  much  larger,  strongly  compressed. 
General  color  green,  or  (more  often  in  female)  sometimes  a  purplish- 
brown.  Head  and  face  usually  flecked  with  fuscous  dots;  antennae  red- 
dish-yellow, their  tips  dusky.  Pronotum  with  a  narrow  pale  yellow  stripe 
each  side  along  its  dorsal  margins,  this  extending  forward  along  the  ob- 
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lique  hind  margin  of  eye  and  backward  along  the  upper  edge  of  the  other- 
wise black  tegmina.  Outer  face  of  hind  femora  green,  male,  or  brown, 
more  or  less  infuscate,  female,  inner  and  lower  faces  dull  yellow;  hind 
tibiae  dull  bluish-green,  the  spines  tipped  with  black.  Abdomen  of  male 
usually  with  a  dorsal  median  yellowish  stripe,  banded  below  each  side  with 
a  blackish-fuscous  one;  under  surface,  fore  and  middle  femora  and  all  the 
tarsi,  dull  yellow.  Vertex  of  male  with  margins  raised  and  meeting  in  a 
point,  thus  forming  a  triangular  concavity  between  the  eyes,  in  front  of 
which  it  is  extremely  narrowed;  of  female  with  disk  almost  flat,  the  mar- 
gin scarcely  elevated,  the  apex  more  than  twice  as  wide  as  in  the  male. 
Furcula  short  but  distinct,  widely  separated,  (not  subattingent  as  stated 
by  Scudder)  cylindrical,  lying  on  the  sides  of  the  basal  median  ridges. 
Cerci  and  other  structural  characters  as  described  above  and  in  key. 
Length  of  body,  $,  16—21,  $,  22 — 28;  of  antennae,  $  and  $,  7 — 8;  of  teg- 
mina, $  ,Z,  9,4;  of  hind  femora,  ^  ,  10,  9  ,  11 — 12  mm. 

Ormond,    Sanford,   Hastings,   Lakeland    and   Dunedin,    Fla., 
August — March  {W.  aS^.  B.).    My  first  specimens  of  this  peculiar 
and  easily  identified  species  were  taken .  at  Ormond,  March  7, 
1899,  and  were  noted  (1902,  34)  as  follows:    "On  a  patch  of  green 
weeds  in  an  old  orange  orchard  I  found  a  pair  of  wingless,  bright 
green  locusts,  the  tegmina  being  represented  only  by  narrow,  ob- 
long, whitish-yellow  scales.     They  leap  clumsily  when  disturbed. 
On  a  dead  clump  of  grass  in  a  neighboring  field  I  took  a  brown 
female  of  the  same  species,  so  that  it,  like  many  other  Acridians, 
seeks  a  place  of  hiding  with  which  it  agrees  in  color.    There,  as 
long  as  motionless,  it  is  quite  secure  from  the  eyes  of  those  birds 
and  reptiles  which  are  ever  on  the  search  for  a  juicy  locust." 
About  Dunedin  A.  sphenarioides  is  frequent  in  both  nymph  and 
adult  stages  throughout  the  fall  and  winter  months,  occurring 
especially  on  wire-grass,  dwarf  huckleberry  bushes  and  other  low 
vegetation  along  the  pathways,  roadways,  ditches  and  streams  of 
open  pine  woods.     It  occurs  on  Hog  Island,  where  the  males  are 
intermediate  between  the  typical  form  and  the  race  clara.    When 
flushed  the  males  are  much  the  more  active,  often  leaping  several 
feet  and  alighting  on  some  supporting  stem  or  shrub,  a  foot  or 
more  above  the  ground,  where  thej^  can  watch  to  better  advantage 
the  approaching  intruder,  while  the  heavier  bodied  females  usually 
attempt  to  burrow  after  a  short  leap  or  two.     Scudder's  types 
were  from  Ft.  Reed  and  Jacksonville,  and  it  has  been  recorded 
many  times  from  all  parts  of  the  State  east  of  DeFuniak  Springs, 
the  form  taken  south  of  Lakeland  and  Tampa  being  mostly  of  the 
race  clara. 

The  known  range  of  A.  sphenarioides  is  confined  to  Florida 
and  the  southern  third  of  Georgia.  The  A.  rufovittata  of  Scud- 
der (1877a,  85)  has  been  shown  by  Davis  (1915,  98)  to  have  been 
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based  on  males  of  aptera  and  immature  females  of  sphenarioides, 
and  hence  falls  as  a  synonym  under  those  two  species. 

153a.     Aptexopedes  sphexarioides  clara  Rehn,  1902,  14. 

Usually  somewhat  longer  than  typical  sphenarioides,  and  agreeing 
with  that  form  in  color  and  structural  characters  except  in  the  male  geni- 
tal organs,  which  differ  as  described  in  key.  The  furcula  in  typical  clara, 
are  short,  broad,  depressed  lobes,  sometimes  so  short  as  to  be  almost  or 
wholly  obsolete.  Supra-anal  plate  shorter  and  wider  with  apex  more 
bluntly  rounded.  '"Cerci  more  elongate,  basal  half  tapering,  apical  half 
decurved,  falcate,  bent  inward,  displaying  a  very  marked  internal  shoul- 
der." Length  of  body,  $,  19—27,  9,  26—34;  of  pronotum,  $,  3.5—5.5,  $, 
5 — 7;  of  tegmina,  $,  3 — 5.5,  $,  4.7 — 6.8;  of  hind  femora,  $,  11 — 15,  $, 
13 — 17  mm. 

Biscayne  Bay,  Miami,  Ft.  Myers,  Sarasota,  Tampa,  Key  West 
and  Dunedin,  Fla.,  August — April  (W.  S.  B.).  This  so-called 
race  occurs  in  the  southern  half  of  peninsular  Florida,  and  is  so 
close  to  the  typical  form  that  it  is  scarcely  worthy  of  a  varietal 
name.  About  Lakeland,  Dunedin  and  Sarasota  the  two  forms  in- 
tergrade,  the  cerci  being  slighth'  shorter  than  in  typical  clara, 
with  tips  bent  inward  but  without  the  "shoulder"  above  men- 
tioned, the  supra-anal  plate  intermediate  in  width  and  the  fur- 
cula in  form  and  length.  The  females  are  absolutely  insepara- 
ble from  those  of  typical  sphenarioides.  though  usually  a  little 
larger.  Its  habits  and  haunts  are  essentially  the  same,  though  it 
more  often  occurs  closer  to  the  coast.  It  has  been  recorded  from 
numerous  localities  in  south  Florida,  including  the  southern  Keys, 
Rehn's  types  being  from  Miami.  R.  &  H.  (1914d,  109)  state  that 
the  evidence,  based  on  sjiecimens  from  Lakeland,  strongly  indi- 
cates that  clara  is  but  a  geographic  race  of  sphenarioides^  and  He- 
bard  (1915b,  407)  has  so  placed  it. 

154.     Aptexopedes  apteka  Scudder,  1877a,  86.     Wingless  Florida  Locust. 

Female  larger  and  more  robust  than  in  sphenarioides ;  males  much 
smaller  and  more  slender  than  females.  Males  in  life  green  with  a  broad 
pinkish-red  stripe  along  each  side  of  pronotal  disk,  and  a  narrower  paler 
reddish-yellow  one  along  dorsal  surface  of  abdomen;  disk  of  pronotum  and 
upper  sides  of  abdomen  chocolate-brown;  antennae  dull  green  more  or  less* 
dusky;  hind  tibiae  blue;  hind  tarsi  pink,  the  claws  black-tipped.  Female 
either  nearly  uniform  green  or  pale  brown,  the  abdomen  usually  with  a 
narrow  median  dorsal  reddish-yellow  stripe,  the  sides  flecked  with  small 
scattered  yellowish  spots;  hind  tibiae  pale  blue,  tarsi  as  in  male;  all  the 
colors  fading  much  in  drying.  Head  larger  and  broader  than  in  sphenar- 
ioides; vertex  in  female  narrower  between  the  eyes;  fastigium  much  more 
strongly  flattened  in  front  of  them,  the  margins  of  frontal  costa  reaching 
its  crest.  Pronotum,  especially  that  of  female,  much  more  strongly  rugOoe 
with  sides  of  disk  more  tectiform,  its  front  margin  more  produced  for- 
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ward  being  broadly  obtuse-angulate  in  both  sexes.  First  two  or  three  ab- 
dominal segments  strongly  rugose-punctate.  Supra-anal  plate  of  male 
triangular,  with  sides  subparallel  on  basal  half,  sinuous  and  converging 
toward  the  obtuse-angled  apex;  its  surface  with  a  median  sulcus  on  basal 
half  and  another  on  apical  third;  furcula  very  short,  narrow,  strongly  di- 
verging flattened  lobes.  Cerci  much  as  in  typical  sphenarioides,  their  api- 
cal halves  more  acute.  Length  of  body,  $,  16 — 21,  $,  25 — 33;  of  antennae, 
S,  7.5—9.5,  $,  6.5 — 8.5;  of  pronotum,  $,  3.8—4.5,  $,  6—7.5;  of  hind  fe- 
mora,  $  ,  8.5—12,  9 ,  11—15  mm. 

Ormond,  Eustis,  Lakeland  and  Dunedin,  Fla.,  Dec.  11 — April 
6  (W.  8.  B.).  The  males  of  this  wingless  Acridian,  with  their 
pink  margined  pronotal  disk,  bright  blue  hind  tibiae  and  pink  tarsi 
are  in  life  among  the  most  handsome  of  Florida  locusts.  They 
are  much  more  scarce  than  the  females  and  about  Dunedin  have 
mostly  been  taken  by  beating  the  foliage  of  a  tall  scurfy  Ericad, 
Xolisma  ferruginea  Walt.,  which  grows  in  clumps  in  very  dry, 
sandy  localities.  The  females  occur  on  the  same  shrub,  but  more 
frequently  on  a  much  lower  one,  Xolisma  fruticosa  Michx,,  and  on 
or  among  low  huckleberries  and  other  Ericads  in  open  pine  woods. 
Not  more  than  three  males  and  a  dozen  mature  females  have  been 
taken  in  any  one  winter,  though  the  nymphs  are  quite  frequent 
from  February  to  April.  The  species  was  described  from  Fort 
Reed,  Fla.,  and  has  been  recorded  by  other  collectors  from  numer- 
ous localities  throughout  that  State,  and  from  some  of  the  south- 
ern keys,  but  is  usually  everywhere  much  less  common  than  sphe- 
narioides. Davis  (1914,  196)  says:  "This  species  is  active  at 
night  and  it  is  no  uncommon  sight  to  see  several  of  the  grass- 
hoppers devouring  the  leaves  of  the  scrub  palmetto,  in  which  they 
make  half -moon  shaped  cuts;  eating  down  to  the  midrib." 

The  known  range  of  A.  aptera  is  practically  the  same  as  that 
of  sphenarioides,  extending,  according  to  R.  &  H.,  ''from  Jesup  and 
Homerville,  Ga.,  southward  over  peninsular  Florida  and  on  Big 
Pine  Key."  As  already  noted,  the  males  of  A.  rufovittata  Scud- 
der,  are  to  be  referred  to  this  species. 

VIII.    Paratylotropidia  Scudder,53  ^397^  nj      (q,.^  "beside"  -f 

"keel.") 

Rather  stout,  somewhat  compressed  species,  having  the  head 
large,  protuberant,  not  broader  than  pronotum;  face  moderately 
oblique ;  vertex  broadly  arched,  not  elevated ;  fastigium  very  broad, 
swollen,  feebly  declivent,  its  apex  rounded;  eyes  oval,  one-half 
longer  than  broad ;  antennae  slender,  as  long  as,  female,  or  longer, 

••Brunner  (1893,  147)  characterized  and  named  this  genus,  basing  it  on  the  then  unde- 
scribed  species  P.  brunnea  Scudd.  which  he  did  not  name.  Scudder  was  therefore  the 
first  to  validate  the  genus  by  ascribing  to  it  a  fixed  species. 
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male,  than  head  and  pronotum  together.  Pronotum  with  both 
median  and  lateral  carinse,  the  latter  straight  in  our  eastern  spe- 
cies, becoming  obsolete  near  hind  margin  which  is  broadly  ob- 
tuse-angulate ;  prosternal  spine  rather  slender,  pyramidal  with 
rounded  apex;  interspace  between  the  mesosternal  lobes  much 
longer  than  broad  in  both  sexes;  tegmina  as  described  in  generic 
key,  narrowly  separated  or  slightly  over-lapping;  hind  femora 
very  long;  subgenital  plate  of  male  without  apical  tubercle;  ab- 
domen of  female  tapering,  valves  of  ovipositor  slender,  strongly 
exserted,  their  lateral  edges  sinuous,  without  teeth. 

Two  species  are  known,  one,  P.  hrumieri  Scudder  (1897,  118), 
ranging  from  Dakota  and  Arkansas  to  Texas,  the  other  known  as 
yet  only  from  North  Carolina. 

155.     Paratylotropidia    bexjtenmueixeri    Morse,    1907a,    14.     Beutenmiil- 

ler's  Locust. 

"Reddish-brown  above,  the  abdomen  varied  with  yellow.  Under  sur- 
face, sides  of  head,  pronotum  and  metepisterna  dull  yellow;  hind  tibia? 
deep  red,  the  spines  tipped  with  black.  Facial  costa  rather  deeply  sulcate, 
narrowed  above  at  meeting  with  vertex;  the  latter  subacute  in  profile,  flat 
above,  its  front  margins  angulate  over  shallow  foveolae  open  below  to  the 
antennal  fossae.  Pronotum  evenly  tectiform  above,  the  sides  plane,  meet- 
ing dorsum  at  an  angle  less  pronounced  behind.  Lateral  lobes  smooth 
above,  longitudinally  rugulose  below  on  prozona,  coarsely  punctate  on  meta- 
zona,  flavescent  save  for  a  narrow  fuscous  border  below  lateral  carinae. 
Metepisterna  with  distinct  rugae.  Tegmina,  short,  nearly  as  broad  as  long, 
truncate,  apex  broadly  rounded,  dorsal  field  broad,  scarcely  angulate  with 
the  lateral  one.  Hind  femora  of  moderate  size,  olivaceous,  rufo-flavescent 
above.  Cerci  small,  triangular,  one  and  one-third  times  as  long  as  broad, 
acutely  pointed.  Abdomen  keeled  above.  Length  of  body,  $,  27.5;  of  hind 
femora,  13.6;  of  prozona,  4;  metazona,  3;  of  tegmina,  5  mm.  Width  of 
metazona,  5;  of  tegmina,  4  mm."     (Morse.) 

The  above  is  the  original  description,  omitting  the  points  cov- 
ered under  the  generic  diagnosis.  It  is  so  far  known  only  from 
three  females  taken  by  Beutenmiiller  near  Black  Mountain,  N. 
Car.,  Aug.  30,  1906,  and  July,  1912,  one  being  in  the  Davis  col- 
lection and  another  in  that  of  the  American  Museum. 

TX.  Paroxya  Scudder,  1877b,  28.  (Gr.,  "near"  -f  "sharp.") 
Medium  sized,  subcylindrical  species,  having  the  head  moder- 
ately large;  face  distinctly  not  strongly  oblique;  eyes  large,  prom- 
inent, more  than  half  as  long  again  as  the  cheek  beneath  them; 
vertex  strongly  narrowed  between  the  eyes,  the  narrowest  portion 
about  three-fourths  the  width  of  frontal  costa,  male,  as  broad  as 
costa  between  the  antenufe,  female;  fastigium  widened  and  with 
a  broad  lengthwise  sulcus  in  front  of  eyes,  male,  or  shallow  angu- 
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late  concavity,  female;  foveolae  present  as  small  rounded  or  oval 
pits;  frontal  costa  prominent  but  scarcely  sulcate  above  the  ocel- 
lus, less  convex  and  more  strongly  sulcate  below  it;  antennae  of 
male  usually  half  or  more  the  length  of  body ;  disk  of  pronotum  as 
in  generic  key,  the  surface  flat  or  nearly  so;  median  carina  low, 
of  equal  height  throughout,  usually  cut  only  by  the  last  trans- 
verse sulcus ;  prozona  one-third  to  one-half  as  long  again  as  meta- 
zona,  the  latter  with  surface  finely  and  densely  punctate,  its  hind 
margin  obtusely  angulate  or  bluntly  rounded;  lateral  lobes  ver- 
tical, longer  than  deep,  the  lower  margin  with  its  front  half 
strongly  ascending;  tegmina  and  wings  variable  in  length,  but  in 
our  species  always  much  longer  than  the  pronotum;  hind  femora 
of  average  stoutness,  equalling  or  more  usually  surpassing  the 
tip  of  abdomen ;  subgenital  plate  of  male  short,  of  subequal  width 
throughout;  valves  of  ovipositor  strongly  exserted,  the  edges  of 
upper  ones  crenate,  of  lower  ones  smooth. 

Kirby  (1910,  505)  recognizes  seven  species,  some  of  which  are 
synonyms.  Two  species  and  two  varieties  or  races  occur  in  our 
territory.  The  genus  is  very  close  to  Melanoplus  and  seems  to  be 
connected  with  it  by  the  variety  P.  a.  paroxyoides  Scudd.  How- 
ever, the  species  have  a  facies  which  is  easily  recognizable  after  a 
slight  acquaintance,  this  being  due  largely  to  the  slender,  straight, 
parallel  form. 

KEY    TO    EASTERN    FORMS    OF    PAROXYA. 

a.     Body  shorter,  of  female  rarely  over  28  mm. ;  antennae  of  male  shorter 

than  hind  femora;  tegmina  at  least  as  long  as  abdomen,  male,  often 

slightly  shorter,  female. 

6.     Inner  upper  face  of  hind  femora  nearly  uniform  in  color,  not  or 

indistinctly  barred  with   fuscous;    form   more  slender,  typical 

of  the  genus.  156.     atlaxtica. 

6&.     Inner  upper  face  of  hind   femora  with  three   fuscous  bars  and 

outer  face  often  trifasciate  with  pale  and  dark  bars  (Fig.  122) ; 

form  stouter,  much  resembling  that  of  Melanoplus. 

156a.       PAROXYOIDES. 

aa.  Body  longer,  of  female  usually  30  or  more  mm.;  antennae  of  male 
longer  than  hind  femora;  tegmina  variable  in  length, 
c.  Tegmina  normally  as  long  as  abdomen,  male,  often  slightly 
shorter,  female;  furcula  relatively  slender,  subcylindrical,  their 
inner  margins  not  attingent;  cerci  of  male  with  tips  broadly 
rounded;  sides  of  apical  margins  of  subgenital  plate  not  ele- 
vated. 157.      CLAVULIGER. 

cc.  Tegmina  covering  at  most  two-thirds  of  abdomen;  furcula  stouter, 
more  depressed,  their  basal  halves  attingent  (PI.  IV.  t) ;  cerci 
with  tips  subtruncate,  feebly  emarginate;  sides  of  apical  mar- 
gins of  subgenital  plate  elevated  and  somewhat  flaring. 

157a.     HOosiERi. 
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156.     Paroxta  atlantica  Scudder,  1877b,  29.     Atlantic  Locust. 

Size  small  for  the  genus,  the  sexes  more  equal  in  size  than  in  the 
other  species.  Metazona,  tegmina  and  upper  and  outer  faces  of  all  the 
femora  of  male  a  uniform  light  wood-brown,  occiput  and  prozona  darker. 
A.  broad  black  stripe  extends  from  the  eye  along  the  upper  half  of  the  lat- 
3ral  lobes  of  pronotum  as  far  as  the  posterior  transverse  sulcus,  where  it 
merges  gradually  into  the  paler  brown,  this  black  stripe  bordered  below 
by  one  of  ivory  white,  brightest  on  the  head,  and  often  flecked  with  fus- 
cous dots;  metapleura  also  ivory  white.  Face  grayish-olive,  flecked  or 
tinged  with  yellowish;  basal  two-thirds  of  antennae  the  color  of  tegmina, 
apical  third  usually  darker.  Palpi  and  prosternal  spine  yellow.  Sternites 
of  thorax  olive  brown;  those  of  abdomen  yellow,  as  are  also  the  lower  faces 
of  all  the  femora.  Hind  tibiae  dull  pale  green  (basal  third  sometimes  light 
brown),  with  a  black  spot  at  knee;  the  spines  with  their  apical  thirds 
black.  Female  darker,  discoidal  area  of  tegmina  sometimes  obscurely  and 
sparingly  flecked  with  fuscous,  the  yellow  of  under  side  dull  or  wanting. 
Prozona  one-third  longer  than  metazona,  the  latter  with  hind  margins  ob- 

tuse-angulate.  Supra-anal 

plate  of  male  very  short,  tri- 
angular, with  a  short  basal 
triangular  sulcus,  in  which 
rest  the  furcula;  these  con- 
sisting, in  northern  individ- 
uals (scudderi  Blatch.),  of  a 
pair  of  flatfish,  oblong  plates 
with  their  inner  edges  paral- 
lel and  tips  rounded;  in  the 
southern  ones  (typical  atlan- 
tica)  they  are  subtriangular 
with  the  tips  narrow  and 
feebly  diverging.  Cerci  long, 
slender,  strongly  incurved, 
narrowed  at  middle,  the  basal 
half  stouter,  apical  third  flat- 
tened, feebly  concave  and 
carinate  on  outer  face,  round- 
ed at  tip.  Other  structural 
characters  as  given  above. 
Length  of  body,  $,  16—24, 
9,  22 — 28;  of  antennae,  $ 
,  5.5—6;  of  tegmina,  $,  12—18, 


Fig.  121.     a,  Paroxya  atlantica  Scudd.,  male; 
b,   female;    c,   P.   clavuliger   hoosieri   (Blatch.), 
male.     All   X    i-3     (Original.) 


and  9,8.5-12;  of  pronotum,  $,  4.2—5.8,  $ 

5,  14.5—18;  of  hind  femora,  $,  11—14,  9,  13—16  mm.   (Fig.  121,  a,  &.) 

In  Indiana  this  graceful-bodied  species  was  first  found  in 
small  numbers  on  July  27,  about  the  grassy  margins  of  a  pond 
in  the  sand  dune  region  north  of  Millers,  Lake  County,  and  with- 
in one-half  a  mile  of  the  shore  of  Lake  Michigan.  On  the  fol- 
lowing day  a  single  pair  were  taken  from  a  similar  locality  near 
Tolleston,  in  the  same  county,  and  about  four  miles  from  the  lake, 
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but  still  within  the  sand  covered  area.  It  was  usually  found 
clinging  to  the  stems  of  the  tall  rushes  and  grasses  common  in 
such  locations,  and  when  disturbed  the  males  used  the  wings  in  a 
noiseless  flight,  while  the  females  depended  upon  their  leaping 
powers  to  escape.  When  closely  followed,  they  would  attempt  to 
hide  by  burrowing  in  the  fallen  grass.  A  single  male  was  after- 
ward taken  from  low  ground  along  a  railway  southeast  of  Ham- 
mond, and  on  August  20th  it  was  found  in  numbers  in  the  tall 
grasses  along  a  lobe  of  Bass  Lake,  Starke  County. 

Some  of  the  first  specimens  taken  were  sent  to  Scudder  who, 
basing  his  opinion  largely  on  the  form  of  the  furcula,  stated  that 
they  represented  an  undescribed  species  allied  to  atlantica,  but  of 
smaller  size  and  with  longer  cerci.  Not  having  specimens  of 
atlantica  at  hand  for  comparison,  I  described  them  (1898,  59)  as 
Paroxya  sciidderi.  R.  &  H.  (1916,  249)  have  shown  that  the  Indi- 
ana specimens  represent  only  a  smaller  incipient  northern  race 
of  atlantica.  With  a  large  series  of  Florida  atlantica  for  com- 
parison, I  agree  with  their  opinion,  though  a  number  of  characters 
other  than  the  shape  of  furcula  separate  the  northern  and  southern 
forms ;  the  hind  margin  of  metazona  being  less  produced  and  more 
broadly  angulate  and  the  valves  of  ovipositor  having  longer,  more 
slender  points  in  the  Indiana  than  in  Florida  specimens. 

In  Florida  I  have  found  P.  atlantica  to  be  a  common  locust 
between  Nov.l  and  April  15,  it  having  been  collected  by  me  at  all 
stations  except  Cape  Sable  and  Key  W^est.  It  occurs  for  the  most 
part  among  grasses  and  sedges  along  the  borders  of  inland  lakes, 
ponds  and  streams  and  the  bays  and  lagoons  of  the  coast.  On 
Hog  Island,  opposite  Dunedin,  several  females  have  been  taken 
having  the  face,  disk  and  lower  sides  of  pronotum  and  upper  and 
lower  faces  of  hind  femora  a  bright  purplish-red.  Elsewhere  in 
Florida  it  has  been  recorded  from  many  places  by  other  collect- 
ors, and  doubtless  occurs  in  numbers  in  both  adult  and  nymph 
stages  in  all  parts  of  the  State  throughout  the  year. 

The  known  range  of  P.  atlantica  is  mainly  confined  to  the 
Atlantic  coastwise  states,  extending  from  Jamesburg  and  Lake- 
hurst,  N.  J.,  south  and  west  at  least  as  far  as  the  southern  ex- 
tremity of  Florida,  Mobile,  Ala.,  and  Biloxi  and  Gulfport,  Miss. 
Inland  it  is  known  only  from  Northern  Indiana  and  Illinois. 
Morse  (1907,  53)  says  it  is  "common  in  the  piney  woods  of  the 
Gulf  Strip  of  the  Coastal  Plain,  especially  in  grassy  places  among 
the  inkberry  shrubbery,  Ilex  glahra  L.,  and  also  in  swampy  spots 
and  sometimes  in  the  salt  marshes."  In  New  Jersey  Fox  (1914) 
says  it  is  "a  characteristic  species  of  the  sphagnum  bogs,  fre- 
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quenting  especially  the  areas  of  chain-fern,  Woodwardia  vir- 
ginica  L." 

156a.     Paroxya  atlaxtica  paroxyoides  (Scudder),  1897b,  28. 

A  rather  robust  form  of  medium  size,  separated  from  typical  atlantica 
mainly  by  the  characters  given  in  the  key.  Form  somewhat  heavier.  Teg- 
mina  shorter,  those  of  female  rarely  reaching  base  of  ovipositor,  more 
often  feebly  maculate  with  small  fuscous  spots  along  the  discoidal  area. 
Hind  femora  slightly  more  robust.  Hind  tibiae  more  distinctly  glaucous 
or  bluish-green,  with  a  pale  subapical  annulus.  Cerci  of  male  longer, 
more  slender,  their  apical  thirds  roundly  spatulate.  Otherwise  as  in  typi- 
cal atlantica.     Length  of  body,  $,  18.1—20,  $,  27—28;  of  antennae,  $  and 

9,  10—11;   of  tegmina,  $,  13—15,   $,  17—18; 
of  hind  femora,  $,  11.3 — 12,   $,  14.5 — 15  mm. 

In  early  March  I  have  found  this 
southern  race  of  P.  atlantica  quite  fre- 
quent at  Long  Key  and  Key  West,  Fla., 
among  the  low  shrubs  and  grasses  which 
cover  sparsely  the  broken  fragments  of 
Fig.  122.  Hind  femur  of  coquiua  Tock  along  the  shores  of  the  is- 
Towin?  fuscous  m^arkinS'^x    lauds.      It    was    described    by    Scudder 

3.      (After   R.    &   H.)  ^  j^t^^      33^^     ^^^^^    ^^^    ^^^^    ^^    MelaU- 

oplus  paroxyoides.  his  types  being  from  Key  West  and  Tallahas- 
see. K.  &  H.  (1912)  first  placed  it  as  a  race  of  atlantica,  their 
specimens  being  from  several  of  the  southern  keys  and  taken  in 
the  heavy  jungle-like  tangled  growth,  as  well  as  among  the  low 
vegetation  of  the  bare  coquina  rocks.  In  their  opinion  it  is  con- 
fined to  the  keys  of  South  Florida,  but  a  male  at  hand  was  taken 
at  Ft.  Myers,  March  12. 

157.     Paroxya    clavuliger     (Serville),     1839,     676.     Olive-green     Swamp 

Locust. 

Size  large  for  the  genus,  the  males  usually  much  the  more  slender 
Under  surface,  abdomen  and  femora  olivaceous-green;  occiput,  disk  of 
pronotum  and  tegmina  uniform  pale  to  dark  brown.  Face,  lower  sides  of 
pronotum  and  pleura  creamy-white,  sometimes  dull  yellow  in  female.  The 
usual  shining  black  bar  extends  back  from  eyes  to  metazona,  there  merging 
into  the  brown.  Antennae  fuscous-brown,  the  front  margins  of  segments 
paler.  Hind  femora  with  outer  face  often  infuscate,  their  knees  and  the 
claws  and  arolia  of  tarsi  black.  Hind  tibiae  bluish-green  with  black 
spines.  Vertex  and  frontal  costa  much  as  in  atlantica.  the  foveolae  of  the 
former  more  distinct.  Pronotum  with  hind  margin  obtuse,  often  broadly 
rounded,  and  median  carina  sometimes  feebly  cut  by  all  three  sulci.  Su- 
pra-anal plate  of  male  long,  triangular  with  a  broad  median  rounded  ridge 
extending  two-thirds  its  length,  on  the  summit  of  which,  in  the  basal  half 
of  the  plate,  is  a  narrow,  deep  sulcus,  this  after  interruption  is  again  visi- 
ble  along   the   apical   fourth;    furcula   as   described   in   key.     Cerci   long. 
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slender,  incurved,  narrowed  at  middle,  the  apical  fourth  flattened  and  con- 
cave without  (PI.  IV.  t.)  Subgenital  plate  of  male  with  apex  subtrun- 
cate,  the  lateral  margins  low.  Length  of  body,  $ ,  20 — 32,  $ ,  28 — 44 ;  of 
antennae,  $,  13—19,  $,  9—15;  of  pronotum,  $,  4.5—6.7,  $,  C— 8.5;  of 
tegmina,  $,  12—22,  $,  16—28;  of  hind  femora,  $,  12—16.5,  $,  16—22  mm. 

Boston,  Mass.,  Aug.  11  (Morse)  ;  Gainesville,  Fla.,  Sept.  20 — 
Oct.  24  (Fattig)  ;  Sanford,  Lake  Okeechobee  and  Dunedin,  Fla., 
Dec.  11 — Apr.  4  (W.  8.  B.).  In  Florida  I  have  found  this  species 
in  winter  much  less  common  than  atlantica,  not  more  than  half  a 
dozen  being  found  at  any  one  locality.  There  its  habits  and  haunts 
are  essentially  the  same  as  those  of  atlantica.  At  other  seasons  it 
appears  to  be  more  abundant,  having  been  recorded  from  numer- 
ous stations  as  common,  especially  in  the  typical  saw-grass  of  the 
everglades  and  among  tall  grasses  growing  near  sink-holes  and 
damp  places  in  the  pine  woods. 

The  known  range  of  typical  clavuUger  is  much  more  extensive 
than  that  of  the  other  species  of  Paroxya,  but  is  mainly  submari- 
time,  extending  from  Arner,  Ontario,  and  southern  New  England 
to  southern  Florida,  Louisiana  and  Dallas,  Texas.  From  most  of 
its  known  stations  it  has  been  recorded  under  the  name  Paroxya 
floridana  Thos.,  which  R.  &  H.  (1916,  251)  have  shown  to  be  a 
synonym.  For  a  number  of  years  it  was  confused  with  P.  atlan- 
tica, and  was  often  mentioned  or  recorded  under  that  name.  In 
New  England  Morse  (1898,  29(3)  says:  "It  occurs  locally  in 
swamps  and  marshes,  especially  on  cord-grass  {Spartina)  grow- 
ing in  the  tide-water  ditches  of  salt  meadows  and  in  the  long 
sedge  of  bushy  inland  meadows  and  swamps.  While  active  and 
alert  it  is  readily  captured,  owing  to  its  habit  of  trying  to  escape 
observation  by  getting  out  of  sight  behind  the  stouter  stems  of 
grass  and  weeds  rather  than  by  flight,  to  which  it  resorts  only 
when  alarmed.  It  leaps  well  and  quickly  but  its  flight  is  com- 
paratively short."  He  has  described  (^  1893a)  a  melanistic  form 
from  near  Cambridge,  Mass.,  the  males  being  "deep-greenish-black 
with  a  peculiar  oily  lustre." 

In  Virginia  Fox  (1917)  records  claimUger  as  "abundant  in  the 
tidal  marshes  of  the  Coastal  Plain,  frequenting  tlie  dense  growths 
of  Scirpus  ainericanus  Pers.  and  ^partina  cynosuroides  L.,  but 
not  present  in  true  salt  marsh  dominated  by  Spartina  glabra 
Muhl.  It  also  occurs  inland  in  bogs  and  wet  meadows  overgrown 
with  cat-tails,  dense  grasses,  and  other  rank  herbage.  At  Jarman 
Gap  in  the  Blue  Ridge  the  species  was  found  in  a  small  boggy 
spot  near  the  head  of  a  stream  quite  close  to  the  summit." 
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157a.     Paroxya     clavuliger    hoosieri     (Blatchley),     1892a,     31.     Hoosier 
Locust. 

Size  and  form  of  P.  clavuliger.  The  living  males  have  the  antennae, 
pale  reddish-brown,  infuscated  at  tip,  the  apical  sixth  of  each  segment 
yellowish;  face  green,  clypeus  and  mouth-parts  yellow;  vertex,  disk  of 
pronotum  and  tegmina,  plain  olive-brown,  immaculate.  Lower  half  of 
pronotal  lateral  lobes  greenish-yellow,  upper  half  with  a  broad,  shining 
black  stripe  reaching  from  eye  to  hind  margin.  Under  side  of  abdomen 
pale  yellow;  metapleura  yellow,  its  hind  margin  black.  Femora  green, 
knees  black;  hind  tibiae  greenish,  yellowish-brown  at  base,  with  black 
spines.  Females  duller,  the  disk  of  pronotum  and  tegmina  sometimes  with 
minute  fuscous  spots,  the  black  stripes  of  pronotum  reaching  only  to  meta- 
zona;  abdomen  with  a  black  stripe  each  side,  above  which  are  numerous 
small  black  blotches.  Foveolse  almost  twice  as  long  as  wide,  more  distinct 
in  female.  Tegmina  oblong,  reaching  to  middle  of  abdomen  and  slightly 
overlapping  on  median  dorsal  line,  the  wings  but  little  shorter.  Supra- 
anal  plate  of  male  as  in  clavuliger  but  somewhat  shorter;  furcula  con- 
sisting of  a  pair  of  oblong,  feebly  convex  adjacent  plates,  their  inner  edges 
so  abruptly  narrowed  near  middle  as  to  form  a  blunt  tooth,  thence  feebly 
tapering  and  diverging  to  the  obtuse  tips.  Length  of  body,  $ ,  20 — 22,  $ , 
29—34;  of  antennae,  $,  12—15,  5,  11—13;  of  pronotum,  $,  5—6,  $,  6—7; 
of  tegmina,  $,  9—10,  9,  11—13;  of  hind  femora,  $,  12—14,  $,  16—18  mm. 
(Fig.  121,  c.) 

This  handsome  locust  was  first  noted  in  Indiana  about  the 
margins  of  the  "Goose  Pond,"  Vigo  Co.,  on  October  11,  1891.  It 
at  once  attracted  attention  on  account  of  the  length  of  the  male 
antennae,  and  the  black  stripes  on  the  sides  of  the  abdomen  of  the 
female.  The  pond  was  then  almost  dry,  and  the  dense  growth  of 
sedges  and  rushes  which  had  filled  its  shallow  margins,  were,  in 
some  places,  burned  away.  Over  the  burned  spots  had  sprung  up 
a  dense  green  vegetation,  and  here  this  Paroxya  flourished  in  com- 
pany with  Truxalis  hrevicornis  and  Dichromorpha  viridis,  while 
a  few  feet  away  Leptysma  marginicolUs  found  a  suitable  home 
among  the  rushes  and  sedges  still  standing.  Both  sexes  of  P. 
hoosieri  were  very  active,  leaping  vigorously  when  approached, 
and  difficult  to  capture  except  by  throwing  the  net  over  them  as 
they  rested  on  the  ground.  On  October  27th,  the  spot  was  again 
visited,  and,  although  several  heavy  frosts  had  occurred,  the  spe- 
cies was  still  fairly  common.  At  this  time,  however,  they  were 
all  found  in  the  small  patches  of  grass  which  grew  among  the 
fallen  leaves  a  few  yards  from  the  edges  of  the  pond  proper. 

Since  then  the  locust  has  been  found  to  be  rather  common  in 
the  western  and  northern  portions  of  the  State,  where  it  occurs 
about  the  borders  of  marshes,  especially  those  bordering  lakes 
and  tamarack  bogs.    In  Gibson  Co.  it  was  found  mature  on  July 
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10.  Outside  of  Indiana  P.  hoosieri  has  been  recorded  only  from 
near  Oberlin,  Ohio,  where  Dr.  Lynds  Jones  found  it  "in  abundance 
in  the  rank  vegetation  which  sprang  up  in  a  dry  swamp  surround- 
ed by  woods,"  and  from  Milneburg,  La.,  where  Morse  (1907,  54) 
captured  a  male  at  the  edge  of  a  swamp,  which  measured  26  mm. 
in  length  of  bodj,  its  antennae  being  17  and  tegmina  12  mm.  in 
length. 

On  one  occasion  I  found  a  female  of  this  species  and  also  one 
of  Chlwaltis  conspcrsa  Harr.,  a  few  inches  apart  on  the  stump 
of  a  downy  poplar,  Populus  heterophylla  L.,  each  with  the  ab- 
domen buried  to  the  full  length  in  the  soft  wood,  but  no  eggs  could 
be  discovered.  Nothing  has  been  recorded  concerning  the  habits 
of  oviposition  of  the  members  of  the  genus  Paroxya,  and  it  would 
be  surprising  if  they,  like  the  Chlnealtis  mentioned,  should  seek 
wood  rather  than  earth  as  the  receptive  matrix  for  the  eggs. 

P.  hoosieri  is  closely  related  to  P.  clavuliger  (Serv.),  so  close 
indeed,  that  after  describing  it  I  recorded  it  (1894,  244)  as  a  short- 
winged  form  of  P.  atlantica,  specimens  of  clavuliger  having  been 
sent  me  under  the  name  of  atlantica  by  Morse  and  Scudder.  The 
differences  in  the  abdominal  apj)endages  of  male  as  set  forth  in 
key  and  description  appear,  however,  to  be  constant,  and  it  is 
therefore  here  retained  as  a  northern  or  inland  race  of  clavuliger. 

X.  Phcetalioti'^s  Scudder,  1897a,  202.  (Gr.,  "a  roamer.") 
Elongate,  rather  slender  species,  having  the  body  feebly  com- 
pressed; head  large,  prominent,  nearly  half  as  long  again  as  pro- 
zona;  vertex  prominent,  the  narrowest  portion  one  and  one-half 
times  as  wide  as  frontal  costa ;  fastigium  declivent  and  with  a 
broad  median  furrow  or  depression ;  frontal  costa  with  lower  half 
much  wider  than  ui)per,  not  sulcate  but  concave  around  the  ocel- 
lus; antennae  about  three-fourths  the  length  of  hind  femora;  pro- 
notum  enlarged  a  little  in  front  to  receive  the  head;  disk  with 
sides  feebly  sloping,  hind  margin  broadly  obtuse-angled;  median 
carina  rather  sharp,  of  equal  height  throughout;  lateral  lobes 
with  lower  margin  obtuse-angled  near  middle;  tegmina  either 
abbreviate  and  a  little  longer  than  pronotum,  broadly  lanceolate, 
with  inner  margins  sometimes  attingent  about  the  middle,  but 
often  well  separated,  or  fully  developed  and  surpassing  the  hind 
femora  in  both  sexes;  hind  femora  slender,  surpassing  the  tip  of 
abdomen,  male,  a  little  shorter,  female. 

This  genus  is  closely  related  to  Melanoplus,  but  is  distin- 
guished by  its  large  head,  feebly  flaring  prozona  and  substyliform 
cerci.  One  species,  widely  distributed  west  of  the  Mississippi  and 
occasionally  found  east  of  that  stream,  is  known. 
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158.     Phcetaliotes    >'ebrascensis     (Thomas),     1872,    455.     Large-headed 
Locust 

General  color  olive-green,  more  or  less  marked  with  fuscous.  Face 
olive-green,  darker  above.  Antennae  reddish,  dusky  toward  tips.  A  broad 
blackish  band  back  of  eye  extends  along  side  of  pronotum  to  posterior 
transverse  sulcus;  disk  of  pronotum  and  tegmina  wood  brown.  Abdomen 
of  male  with  sides  greenish,  the  posterior  third  of  each  segment  fuscous; 
m  female  the  fuscous  predominates.  Front  and  middle  femora  reddish 
yellow;  hind  femora  greenish  tinged  with  reddish-brown,  lower  face  red- 
dish-yellow, knees  black.  Hind  tibiae  dull  green,  the  spines  black.  Under 
surface  greenish-yellow.  Male  with  abdomen  compressed,  carinate  above, 
its  apical  fourth  thickened  and  curved  upward;  cerci  depressed,  styliform; 
supra-anal  plate  short,  broad,  triangular,  its  apex  obtuse,  median  basal 
ridges  widely  separated  and  at  middle  of  plate  sending  off  a  spur  at  right 
angles  towards  the  sides;  furcula  minute,  subtriangular,  widely  separated 
(Fl.  IV.  s.)  Other  structural  characters  as  given  under  generic  heading. 
Length  of  body,  $,  21—24,  $,  23—30;  of  antennae,  $,  8—11,  $,  7—9;  of 
pronotum,  $,  4.5 — 5.5,  $,  6 — 7;  of  tegmina,  (short-winged)  $,  C — 6.5,  $, 
7 — 7.5;  of  tegmina,  long-winged,  $,  18 — 19,  $,  18 — 20;  of  hind  femora,  $, 
11—13,  2,  12.5—15  mm.     (Fig.  123.) 

Only  the  short-winged  form  of  this  dull  colored  locust  has 
been  taken  in  Indiana,  and  those  only  in  Lake  and  Porter  counties 
on  October  11  and  12.  Just  east  of  Hammond,  they 
were  found  in  a  long,  low,  marshy  tract  among  the 
leaves  of  blue  flag.  The  next  day  they  were  more 
abundant  about  some  marshes  northwest  of  Dune 
Park.  The  males  were  strong  and  active  leapers,  often- 
times giving  several  great  jumps  to  a  tuft  of  bunch 
grass  or  weeds  and  gliding  down  it  to  the  ground, 
where  they  squatted  close  until  picked  up  with  the 
fingers.  The  females  were  more  sluggish  and  several 
were  taken  from  between  the  stems  of  gi'ass  where 
the}'  were  standing  on  their  heads,  after  endeavoring 
to  escape  by  diving  downward. 

With  the  exception  of  a  single  Massachusetts  rec- 
ord. Porter  Co.,  Ind.,  is  the  most  eastern  point  from 
Dffte/^L^^g -  which  the  species  has  been  recorded,  its  range  extend- 
^"■^  ing  thence  west  and  north  to  Ft.  McLeod,  B.  C,  Mon- 

tana and  Wyoming,  and  south  and  southwest  through  Texas  and 
Arizona  to  Cordoba,  Mexico. 

In  Illinois  it  was  first  recorded  from  Colona  and  Cordova  by 
McNeill  (1891,  76)  under  the  name  of  Pczotettix  autumnalis 
Dodge,  a  synonym.  Hart  (1907)  mentions  it  also  as  occurring 
along  swales  between  sand  ridges  near  Waukegan ;  these  and  the 
Massachusetts  record  above  noted  being  the  only  ones  outside  of 
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Indiana  east  of  the  Mississippi,  Morse  (1907,  53)  found  it  a 
"common  campestrian  species  among  the  dense  grass  of  the  plains 
and  prairies  of  Oklahoma  and  northern  Texas.  The  young  are 
often  largely  dull  ivory  white  in  color  and  present  a  very  singular 
appearance  with  their  absurdly  large  heads."  Somes  (1914,  96) 
records  it  from  Iowa  and  Minnesota  and  says  that: 

"It  appears  at  first  glance  very  much  like  some  of  the  brachypterous 
forms  of  Alelanoplus,  but  the  compressed  body  and  large  head  seem  to  sep- 
arate it,  even  in  the  field.  We  first  took  it  in  Iowa  by  sweeping  tall 
grasses  in  an  upland  meadow;  a  more  careful  examination  resulted  in  the 
discovery  of  numerous  specimens  crouching  among  the  stems  and  dead 
leaves  at  the  bases  of  the  plants.  In  Minnesota  we  have  taken  it  in  low 
marshes,  along  lakes  and  at  the  tops  of  high  gravelly  hills  sparsely  covered 
with  grasses  and  weeds." 

From  these  notes  it  will  be  seen  that  P.  nehrascensis  may  oc- 
cur in  almost  any  kind  of  a  habitat  within  its  range.  The  Calop- 
tenus  volucris  Dodge  (1877,  112)  is  a  name  given  the  long-winged 
form,  and  the  Melanoplus  harrisi  Morse  (Psyche,  XVI,  1909,  12) 
is  a  synonym.  The  latter  was  described  from  a  single  male  taken 
at  Needham,  Mass.,  Aug.  23,  "among  the  rank  herbage  of  an  aban- 
doned ui)]and  field,"  and  was  probably  adventive  rather  than  a 
fixed  resident  of  the  region. 

XI.  Melanoplus  Stai,  1873,  79.  (Or.,  "black"  +  "armor.") 
Body  moderately  stout,  generally  feebly  compressed;  head  not 
or  very  rarely  prominent,  but  little  if  any  longer  than  prozona; 
face  usualh^  almost  vertical;  eyes  rounded-oval,  never  more  than 
half  as  long  again  as  broad;  interocular  space  at  most  but  little 
wider  than  the  frontal  costa;  fastigium  more  or  less  declivent, 
merging  gradually  into  the  frontal  costa,  always  more  or  less  sul- 
cate  or  concave,  especially  so  in  male;  frontal  costa  of  average 
width  and  prominence,  usually  sulcate  below  the  ocellus ;  antennae 
slender,  filiform,  never  longer  than  hind  femora  and  never  more 
than  twice  as  long  as  pronotum ;  disk  of  pronotum  variable  in  the 
different  Series  as  described  below,  its  lateral  carinae  usually  ob- 
solete ;  lateral  lobes  of  pronotum  vertical  or  nearly  so,  their  upper 
half  usually  with  a  blackish  stripe;  tegmina  always  present,  in 
some  species  being  mere  oval  or  lanceolate  scales,  but  little,  if  any, 
longer  than  pronotum,  in  others  fully  developed,  and  then  attain- 
ing or  slightly  surpassing  the  tips  of  hind  femora  ;^*  wings  either 
represented  by  minute  scales  or  fully  developed,  transparent,  al- 


"^Four  of  our  eastern  species,  viz.,  dawsoni,  fasciatus,  borealis  and  ponderosus,  are 
known  to  be  dimorphic  in  wing  length,  but  in  the  short-winged  form  of  the  last  three  the 
tegmina  cover  half  or  more  of  the  abdomen. 
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most  colorless ;  hind  femora  moderateh'  long  and  slender,  usually 
reaching  tip  of  abdomen,  female,  surpassing  it,  male;  cerci  of 
male  exceedingly  variable  in  form,  often  enlarged  at  apex,  rarely 
styliform,  and  usually  about  the  length  of  supra-anal  plate;  fur- 
cula  usually  present  and  developed  to  a  variable  extent,  also  vari- 
able in  form,  so  that  they  and  the  cerci  furnish  characters  much 
used  in  separating  the  species  one  from  another;  ovipositor  usu- 
ally strongly  exserted. 

This  genus  comprises  more  species  than  does  any  other  of  the 
North  American  Orthoptera,  no  less  than  146  having  been  listed 
by  Scudder  (1900)  from  the  United  States  and  Canada,  and  treat- 
ed by  him  in  his  "Revision  of  the  Melanopli"  and  its  supplement. 
Of  the  distribution  of  the  species  he  says  (1897, 123)  :  "The  genus 
Melanoplus,  so  richly  endowed  with  species,  is  naturally'  very 
widely  distributed,  though  so  far  as  known  it  is  completely  con- 
fined to  the  continent  of  North  America  and  does  not  occur,  so 
far  as  reported,  south  of  Mexico.  Within  this  region  it  is  as  wide 
spread  as  all  the  other  genera  of  Melanopli  combined,  extending 
from  the  Arctic  Circle  in  Alaska  and  on  the  Mackenzie  River,  and 
from  northern  Labrador  and  perhaps  southern  Greenland  on  the 
north  to  the  extremity  of  Florida  and  southern  Mexico  on  the 
south,  and  from  the  Atlantic  to  the  Pacific.  It  is,  however,  far 
richer  in  species  in  the  west  than  in  the  east."  Since  1900  numer- 
ous species  have  been  described,  and  Kirby  (1910,  509)  listed  202 
species  of  the  genus  from  North  America,  including  Mexico.  From 
the  territory  covered  by  the  present  work  51  species  and  10  varie- 
ties are  recognized.  Some  of  these,  to  the  casual  observer,  may 
seem  very  similar  in  size,  color  and  general  appearance,  but  a 
close  examination  of  the  abdominal  appendages  of  the  male  will 
at  once  prove  their  distinctness.  The  tyro  will  probably  have 
much  difficulty  in  separating  the  females  of  the  different  species ; 
in  fact,  he  can  only  do  so  by  taking  the  two  sexes  in  the  field, 
where  they  are  usually  to  be  found  associated  together. 

While  dull  colored  and  uninteresting  to  most  people,  the  mem- 
bers of  this  genus  form  the  most  characteristic  group  of  our  Acri- 
didse.  To  it  belong  our  most  common  locusts  and  the  ones  which 
do  the  most  injury.  From  mid-May  until  late  November  in  the 
latitude  of  Indiana  they  leap  from  our  pathway  in  numbers, 
whether  we  stroll  through  open  woodland,  sunny  meadow,  or  along 
the  roadside ;  while  in  the  back  yards  and  on  the  lawns  of  our  city 
homes  they  swarm  in  great  profusion. 

The  Kansas  or  Rocky  ^fountain  locust,  Melanoplus  spretis 
(Thos.)  belongs  to  this  genus  but  does  not  occur  east  of  the  Mis- 
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sissippi  (Fig.  124).  Contrary  to  the 
general  belief,  it  is  not  a  large,  robust 
species,  being  but  little  larger  than 
our  common  eastern  M.  atlanis  (Ri- 
Figf  124.  Meianopius  spretis  ley),  and  bearing  to  the  latter  a  close 
(Thos.).    Male,    i^aturai  size,      general  resemblauce ;  SO  close,  in  fact, 

that  only  specialists  can  readily  tell  them  apart.  Millions  of  dol- 
lars of  damage  was  done  in  the  Western  States  by  these  small  in- 
sects in  the  summers  of  1873  and  1875.  Migrating  in  vast  clouds 
from  one  part  of  the  country  to  another  they  would  fall  upon  a 
cornfield  and  convert,  in  a  few  hours,  the  green  and  promising 
acres  into  a  desolate  stretch  of  bare,  spindling  stalks  and  stubs. 
In  the  words  of  the  prophet  Joel :  "The  land  was  as  the  garden 
of  Eden  before  them,  and  behind  them  a  desolate  wilderness ;  yea, 
and  nothing  did  escape  them." 

On  account  of  the  great  number  of  eastern  species  they  are, 
for  convenience  of  treatment,  first  separated  into  two  Divisions, 
and  each  of  these  is  then  farther  divided  into  smaller  groups  or 
Series.  The  name  given  to  each  series  in  this  work  is  that  of  the 
first  described  eastern  species  of  the  series,  and  in  general,  espe- 
cially in  Division  I,  the  series  bear  but  little  if  any  relation  to 
those  of  Scudder  in  his  "Revision."  The  keys  to  series  are  based 
largely  on  the  males,  the  females  being  so  similar  in  color  and 
structure  that  satisfactory  characters  for  their  inclusion  could  not 
be  found. 

KEY   TO  DIVISIONS    OF    EASTERN    SPECIES    OF   MELANOPLUS. 

a.  Tegmina  much,  shorter  than  abdomen,  often  shorter  or  no  longer  than 
the  pronotum;  furcula  of  male  almost  always  feebly  developed, 
often  no  longer  than  the  last  dorsal  segment  to  which  they  are 
joined.  DIVISION  I.  p.  360. 

aa.  Tegmina  (except  in  the  females  of  some  borealis)  as  long  as  or  longer 
than  the  abdomen;  furcula  usually  either  well  developed  or  obso- 
lete. DIVISION  II.  p.  408. 

Division  I.  Short-Winged  Species  of  Melanoplus. 
The  short-winged  forms  of  Melanoplus  inhabit  more  commonly 
thickets,  woodlands  and  sides  of  wooded  ravines,  gulches  and 
mountain  slopes  rather  than  open  fields  and  prairies.  They  sel- 
dom wander  far  from  their  original  hatching  place  and  are  there- 
fore more  local  in  distribution  and  more  secretive  in  habits  than 
their  long-winged  congeners.  The  latter  are  considered  the  more 
primitive,  the  short-winged  ones  having  gradually  evolved  from 
them  by  becoming  adapted  to  a  life  where  sustained  flight  is  diffi- 
cult or  impossible.    Hence  along  the  wooded  mountain  slopes  of 
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New  England  and  the  southern  States  the  short-winged  forms  are 
much  the  more  numerous.  Where  a  species  is  dimorphic  in  wing- 
length,  the  long-winged  individuals  appear  to  be  more  numerous 
toward  the  northern  part  of  its  range  and  the  brachypterous  to- 
ward the  southern.  This  is  probably  due,  in  part  at  least,  to  the 
length  of  the  season  and  the  consequent  food  supply,  the  short 
northern  summers  necessitating  a  mobility  not  possessed  by  the 
brachypterous  forms. 

As  already  noted,  the  form  of  supra-anal  and  subgenital  plates 
and  that  of  the  cerci  and  furcula  in  Melanoplus  are  exceedingly 
variable,  even  in  the  same  species,  and  the  number  of  described 
nominal  species  and  races,  based  mainly  upon  the  variations  of 
these  abdominal  organs,  is  entirely  too  great.  The  eastern  species 
of  this  Division  are  grouped  into  seven  Series  as  follows : 

KEY   TO   EASTERN    SERIES   OF   SHORT-WINGED    MELANOPLUS. 

a.     Hind  tibiae  green,  glaucous,  or  greenish-yellow,  never  red;    tegmina 
rarely  as  long  as  pronotum,  usually  distinctly  shorter,  their  dorsal 
margins  well  separated,  rarely  (Series  I,)  attingent  or  feebly  over- 
lapping;   median    carina    of    pronotum    low    but    usually    distinct 
throughout, 
b.     Prosternal  spine  conical  or  subcylindrical,  its  tips  usually  bluntly 
rounded,  sometimes  subacute;  tips  of  tegmina  broadly  rounded, 
c.     Hind  tibiae  pale  to  bright  green;   furcula  minute,  shorter  than 
the  last  dorsal  segment  to  which  they  are  attached,  the  basal 
third  not  widened  or  thickened    (PI.   Ill,   c,   e) ;    prosternal 
spine  short,  stout,  conical.  SERIES  I,  p.  362. 

cc.     Hind  tibiae  glaucous  or  dull  greenish-yellow;  furcula  as  long  as, 
usually  much  longer  than  the  last  dorsal  segment,  their  basal 
thirds  or  more  usually  either  widened  or  thickened. 
d.     General  color  greenish-yellow  or  pale  brown;    hind  femora 
without  fuscous  bars  on  upper  face;  sides  of  pronotal  disk 
subparallel,  male,   feebly   divergent  on   metazona,   female; 
prosternal    spine    rather    slender,    subcylindrical,    its    tip 
bluntly  rounded.  SERIES  II,  p.  367. 

dd.     General   color   dark   reddish-   or  grayish-brown;    upper   face 
of  hind  femora  usually  obliquely  bifasciate  with  fuscous; 
sides  of  pronotal  disk  strongly  divergent  behind  in  female; 
prosternal  spine  stouter,  subconical,  its  tip  rounded  or  sub- 
acute. SERIES  III,  p.  372. 
bb,     Prosternal  spine  prominent,  broad,  flattened  cylindric,  the  apex 
blunt,  broadly  rounded,  usually  transversely  excised;    tips   of 
tegmina  subtruncate,  females,  rarely  broadly  rounded,  males; 
furcula  shorter  than  the  last  dorsal  segment  or  wholly  want- 
ing, rarely    (strumosus)    nearly  half  the  length  of  supra-anal 
plate.  SERIES  IV,  p.  379. 
aa.     Hind  tibiae  wholly  or  in  great  part  red."' 


'"Rarely  and  abnormally  dull  greenish-yellow,  the  tegmina  then    distinctly  longer  than 
pronotum. 
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e.     Tegmina  shorter  than  or  but  slightly  longer  than  pronotum,  at 
the   most   but   slightly   overlapping,    their   dorsal   and   median 
areas  but  feeb   ^  if  at  all  defined. 
f.     Median  carint  of  pronotum  distinct  only  on  metazona  and  some- 
times the  a])ical  third  of  prozona;  tegmina  with  dorsal  mar- 
gins well  separated,  rarely  subattingent  in  male;  prosternal 
spine,  short:  conical  or  pyramidal;  furcula  as  long  or  longer 
than  last  doi'sal  segment.  SERIES  V,  p.  386. 

ff.  Median  carina  of  pronotum  low  but  distinct  throughout;  teg- 
mina with  dorsal  margins  attingent  or  slightly  overlapping, 
their  tips  subacute  or  obliquely  rounded;  prosternal  spine 
longer,  subcylindrical  with  blunt  rounded  apex;  furcula  (ex- 
cept in  dawsoni)  distinctly  shorter  than  last  dorsal  segment. 

SERIES  VI,  p.  391. 
ee.  Tegmina  distinctly  longer  than  pronotum,  their  dorsal  and  me- 
dian areas  sharply  defined,  dorsal  margins  strongly  overlap- 
ping, tips  narrowly  rounded  or  subacute;  median  carina  of  pro- 
notum distinct  only  on  metazona;  furcula  no  longer  than  the 
last  dorsal  segment,  sometimes  wanting.     SERIES  VII,  p.  398. 

Series  I.  The  Gracilis  Group. 
Slender  subcylindrical  species  of  medium  or  small  size  and 
grayish-brown  hue,  having  the  postocular  dark  stripe  extending 
back  at  least  as  far  as  metazona ;  hind  tibiae  green ;  pronotum  sub- 
cylindrical,  its  disk  slightly  convex  with  sides  subparallel,  male, 
feebly  divergent,  female,  median  carina  percurrent,  sometimes  less 
distinct  on  prozona  than  on  metazona,  the  latter  with  hind  margin 
subtruncate  or  broadly  obtuse-angulate ;  prosternal  spine  short, 
conical,  the  tip  bluntly  rounded;  tegmina  shorter  than  or  sub- 
equal  to  pronotum  in  length,  either  widely  separated  or  slightly 
overlapping,  their  tips  broadly  rounded;  extremity  of  male  ab- 
domen feebly  swollen ;  furcula  very  short,  cylindrical  projections 
or  minute  rounded  lobes;  cerci  slender  flattened  plates,  usually 
obviously  narrower  at  middle  than  at  apex  (PI.  Ill,  c,  e)  ;  sub- 
genital  plate  small,  distinctly  narrower  than  long,  with  slightly 
elevated,  sometimes  tuberculate  extremity. 

KEY    TO    EASTERN    SPECIES    OF    GRACILIS    GROUP. 

a.     Tegmina   narrowly   oblong,   their   dorsal   margins   widely  separated; 
hind  femora  green  without  dark  cross-bars;   hind  margin  of  meta- 
zona subtruncate  and  with  a  feeble  median  notch.      159.     gracilis. 
aa.     Tegmina   elliptical,   slightly  overlapping,   male,   feebly  separated,  fe- 
male;  hind  femora  dull  yellow  with  two  oblique  brownish  or  fus- 
cous   cross-bars;     hind    margin    of    metazona    obtusely    angled    or 
broadly   rounded   without   trace   of   emargination.     IGO.     viridipes. 
159.     Melanoplus  gracilis   (Bruner),  1876,  124.     Graceful  Narrow-winged 
Locust. 

Slender,  subcylindrical,  compressed,   size  small   for  the  genus.     Dull 
ash   or  wood  brown   above,  greenish-yellow   beneath.     Head   greenish-yel- 
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Plate  III.  Dorsal  and  side  views  of  extremities  of  male  abdomens  of  Hesperotetttx  and 
Melanoplus,  showing  the  appendages,  X  4-  a,  of  H.  pratensis;  b,  M.  scudderi;  c,  M. 
liridipes;  d,  M.  obovatipennis;  e,  M.  gracilis;  f,  M.  morsei;  g,  M.  fasciatus;  It,  M.  walsht; 
i,   M.   atlanis;  j,  M.  impudicus.      (After  Scudder.) 

low  except  on  occiput,  which  is  brownish  or  olivaceous,  sometimes  with  a 
narrow  median  yellow  line.  Pronotum  with  a  shining  blackish  bar  ex- 
tending backward  from  eye  along  the  upper  half  of  each  lateral  lobe  to 
metazona;  lower  halves  of  lateral  lobes  greenish-yellow.  Hind  femora 
bright  green,  lower  face  yellowish,  knees  black;  hind  tibiae  green,  the 
spines  black;  all  the  colors  fading  or  becoming  darker  in  drying.  Vertex 
not  swollen  or  elevated  above  the  pronotum;   interocular  space  very  nar- 
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row,  about  equalling  the  width  of  first  antennal  joint,  male,  nearly  twice 
as  broad,  female;  fastigium  strongly  declivent,  narrowly  but  distinctly 
sulcate,  male,  broadly  and  shallowly  concave,  female.  Frontal  costa  prom- 
inent, slightly  wider  than  interspace  between  the  eyes,  feebly  sulcate  below 
the  ocellus.  Pronotum  subcylindrical,  faintly  expanding  on  metazona; 
disk  with  sides  feebly  sloping;  median  carina  low,  distinct,  equal  through- 
out; prozona  nearly  twice  the  length  of  metazona.  Tegmina  about  the 
length  of  prozona,  narrowly  oblong;  tips  subacuminate,  male,  narrowly 
rounded,  female.  Hind  femora  very  slender,  exceeding  the  abdomen  in 
both  sexes.  Cerci  as  long  as  supra-anal  plate,  narrow,  the  middle  third 
but  half  as  broad  as  base,  apical  third  slightly  expanded,  somewhat  flat- 
tened and  feebly  curved  backward  or  downward  Supra-anal  plate  trian- 
gular, with  obtuse  apex  and  a  rather  deep,  entire  median  groove;  furcula 
usually  consisting  of  a  pair  of  minute  oblong  lobes,  lying  on  the  outer 
sides  of  the  median  ridges  (PI.  Ill,  e.)  Length  of  body,  $,  14—16,  9, 
18.5—20;  of  antennae,  $,  8.5—9,  9,  7.5—8;  of  pronotum,  $,  4.5,  9,  5—5.5; 
of  tegmina,  $,  2.5—3,  9,  3.5—4;  of  hind  femora,  $,  9.5—10,  9,  11—11.5 
mm.   (Fig.  125.^ 

In  Indiana  this  is  one  of  the  more  common  of  the  short-winged 
members  of  Melanoplus.  It  probably  occurs  throughout  the  State, 
but  has  not  been  noted  in  the  counties  south  of  Mon- 
roe and  Knox.  It  frequents  rather  low,  wooded  blue- 
grass  pastures  and  is  especially  fond  of  resting  and 
mating  upon  the  foliage  of  the  iron  weeds  {Vernonia) 
which  grow  abundantly  in  such  places.  Spots  along 
the  roads  and  pathways  through  such  woods,  where 
the  ground  ivy  carpets  the  earth  and  the  great  rag- 
weed and  jewel-weed  grow  luxuriantly,  are  also  very 
attractive  to  this  graceful  bodied  locust.  It  is  also 
partial  to  the  tall  grasses  growing  in  ravines  and 
along  the  borders  of  sloughs  and  marshes.  In  central 
Indiana  the  males  begin  to  reach  maturity  by  June 
15th,  the  females  about  a  week  later.  By  July  5th 
><  i-s'corig- they  are  mating  in  numbers.  They  have  also  been 
noted  mating  as  late  as  November  10th,  and  it  may  be 
possible  that  in  favorable  seasons,  a  second  brood  matures.  Like 
most  other  wingless  species,  they  are  active  leapers,  the  males, 
especially,  being  noted  for  their  somersaults  while  endeavoring  to 
escape  capture. 

The  furcula  of  the  males  of  gracilis  vary  much  in  size  and 
form,  ranging  from  minute  rounded  or  triangular  parallel  lobes 
to  much  larger  finger-like  diverging  projections,  longer  than  the 
dorsal  segment  to  which  they  are  attached. 

The  known  range  of  this  easily  distinguished  little  locust  ex- 
tends from  central  Ohio  (Mead),  Jackson  Co.,  Mich.  {Hubbcll), 
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and  Monterey,  Va.  (Fox),  west  and  north  to  Minnesota,  South 
Dakota  and  eastern  Nebraska  and  southwest  through  Kentucky  to 
Clarksville,  Tenn.,  Mississippi  and  Arkansas.  McXeill  records  it 
as  rare  in  northwestern  Illinois  but  more  common  in  the  central 
part  of  the  State ;  Allen  as  "abundant  in  grassy  groves  in  Iowa," 
and  Somes  (1914,  79)  as  uncommon  in  Minnesota,  stating  that 
there :  "It  prefers  thickets  of  elder  undergrown  with  blackberry. 
From  one  such  spot  I  took  twelve  of  these  pretty  little  insects  in 
less  than  half  an  hour.''  At  Magazine  Mountain,  Ark.,  Morse 
(1907,  48)  found  it  in  "a  cool  damp  thicket  at  a  height  of  2,400 
feet  where  it  was  not  uncommon  but  very  alert  and  secretive, 
seldom  showing  itself  and  quick  to  leap  away."  The  Pezotettix 
minutipennis  Thos.  (1876,  66)  is  a  synonym. 

160.     Melaxoplus  vikidipes  Scudder,  1897b,  13.     Green-legged  Locust. 

Rather  slender,  subcompressed ;  size  medium.  Males,  brownish-fus- 
cous above,  dull  yellow  beneath,  occiput  darker.  Side  of  head  behind  the 
lower  half  of  eye  with  a  broad  shining  black  stripe,  this  extending  back- 
ward the  full  length  of  upper  half  of  lateral  lobe  of  pronotum  and  bor- 
dered below  by  ivory  white  or  yellowish.  Disk  of  pronotum  and  tegmina 
wood  brown.  Fore  and  middle  femora  and  all  the  tibiae  greenish;  the 
hind  tibiae  with  a  black  basal  ring  followed  by  a  pale  one.  Metapleurae. 
hind  knees,  hind  margins  of  three  or  four  ventral  segments  and  often  both 
apical  and  hind  margins  of  the  last  two,  shining  black  or  fuscous.  Fe- 
males duller,  the  black  postocular  stripe  not  extending  downward  on  cheek 
as  in  male,  and  backward  only  to  metazona,  the  dorsal  surface  and  sides 
of  abdomen  more  strongly  fuscous,  the  dark  bars  of  hind  femora  less  dis- 
tinct. Vertex  moderately  swollen,  scarcely  elevated  above  the  pronotum, 
the  portion  between  the  eyes  half  as  broad  again,  male,  or  twice  as  broad, 
female,  as  basal  joint  of  antennae.  Fastigium  rather  strongly  declivent, 
distinctly  sulcate,  male,  more  widely  and  shallowly  so,  female.  Frontal 
costa  feebly  narrowed  above  the  antennae,  shallowly  sulcate  in  the  region 
of  the  ocellus,  male,  almost  flat,  female.  Pronotum  with  disk  feebly  ex- 
panding on  metazona;  prozona  about  half  as  long  again  as  the  densely 
punctate  metazona,  its  median  carina  low,  often  in  part  subobsolete.  Teg- 
mina equalling,  female,  or  slightly  longer,  male  than  pronotum,  elliptical, 
their  tips  rounded.  Supra-anal  plate  triangular,  its  apex  acute-angled, 
median  sulcus  broad,  shallow,  interrupted  at  middle;  furcula  consisting  of 
a  pair  of  minute,  widely  separated,  triangular  lobes,  lying  outside  the 
bases  of  the  median  ridges.  Cerci  extremely  variable  in  shape,  their  typi 
cal  form  being  long  (nearly  three  times  as  long  as  broad  at  base),  taper- 
ing gradually  from  base  to  middle;  the  apical  half  or  more  slender,  sub- 
equal,  feebly  decurved,  the  tip  rounded  on  dorsal  side  only,  its  outer  face 
concave  and  ventral  angle  slightly  produced  (PI.  Ill,  c.)  Apex  of  sub- 
genital  plate  feebly  prolonged  upward  into  a  small  conical  tubercle.  Length 
of  body,  $,  16—18,  $,  21.5 — 23;  of  antennae,  $,  9.5,  $,  8.5—9;  of  prono- 
tum, ^,  5,  $,  6;  of  tegmina,  $  and  $,  5—6;  of  hind  femora,  $,  8.5—9.5, 
$.  11.5—12  mm.   (Fig.  126.) 
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In  Indiana  this  handsome  short-winged  form  is  the  first  locust 
to  reach  maturity  from  eggs  hatched  in  spring,  a  mature  male 
having  been  taken  in  Vigo  County  on  May  11th,  and 
a  number  of  both  sexes  in  Posey  County  on  May  12th. 
By  June  1st  it  is  common  locally,  and  by  August  1st 
has  mostly  disappeared.  It  frequents  rather  low,  flat 
woods  and  clearings,  being  found  about  the  margins 
of  burned  or  bare  places. 

On  June  3,  1900,  T  happened  upon  a  large  colony 
of  viridipes  in  an  upland  woods  in  Marion  Co.  They 
were  in  an  open,  rather  bare  tract  near  the  center  of 
the  woods,  which  was  surrounded  by  beech  and  black 
maple  trees.  I  took  with  the  fingers,  40  of  them  in  20 
minutes,  and  could  have  secured  as  many  more.  The 
x^i.'a^.^' (Orig-  males,  when  first  disturbed,  would  leap  two  or  three 
inai.)  fegt^  almost  perpendicularly,  for  several  times  in  rapid 

succession,  then  give  one  or  two  sidewise  leaps,  and  if  still  i)ur- 
sued,  endeavor  to  hide  the  head  beneath  a  dead  leaf.  The  females 
were  more  clumsy  and  after  giving  one  or  two  short  leaps  would 
squat  close  to  the  ground,  when  they  were  readily  taken.  One 
pair  were  mating  and  a  number  were  yet  in  the  nymph  stage.  On 
June  1,  1902,  I  found  the  species  abundant  in  the  same  place,  and 
again  on  June  5, 1904.  In  Lake  Co.  it  was  taken  in  a  similar  woods 
on  the  west  side  of  Cedar  Lake.  It  probably  occurs  in  suitable 
localities  over  the  greater  portion  of  the  State. 

East  of  Indiana  tyj^ical  viridipes  has  been  recorded  definitely 
only  from  Vermont,  Massachusetts  and  Ohio.  In  western  New 
England  it  is  very  scarce,  occurring  among  low  shrubby  dry  up- 
land thickets.  In  Ohio  Mead  reported  it  as  fairly  common  in 
Franklin  and  Highland  counties,  and  Hubbell  (Ms.)  reports  it 
from  Washtenaw  Co.,  Mich.  Farther  west  the  species  is  known 
onl}'  from  central  and  northwestern  Illinois,  where  McNeill  says 
that  *'it  shows  a  decided  j)reference  for  open  grassy  ravines,"'  and 
from  Nebraska,  where  Bruner  reports  it  as  "found  only  occasion- 
ally in  woods  along  the  Missouri  River."  It  is  probably  a  much 
more  abundant  sjtecies  than  the  records  show,  its  early  appear- 
ance and  sylvan  habitat  preventing  it  from  being  better  known. 

As  noted  in  the  description,  the  cerci  of  the  male  viridipes 
vary  greatly  in  shape,  not  only  in  breadth  but  also  in  the  degree 
of  the  concavity  of  the  dorsal  margin,  and  therefore  in  the  appar- 
ent width  of  the  apical  expansion.  Specimens  are  often  taken  in 
which  they  are  much  stouter  than  there  described,  being  less  than 
twice  as  long  as  wide  at  base,  with  both  margins  almost  parallel 


SUBFAMILY    III. LOCUSTIN.E.  367 

from  basal  third  to  near  apex,  the  apical  third  being  more  than 
half  the  width  of  base.  Between  this  form  and  the  topical  one, 
there  is  one  with  the  dorsal  margin  strongly  concave  at  middle, 
the  apical  third  therefore  apparently  broadened  with  apex  oblique- 
ly excised.  This  was  described  by  Morse  (1904a,  9)  as  M.  decep- 
tus  (Fig.  127,  f).  Another  form  with  cerci  very  similar  to  the 
typical  one  but  with  dorsal  margin  more  concave  and  tip  trans- 
versely excised  or  subtruncate,  he  described  (loc.  cit.)  as  M.  siini- 
lis  (Fig.  127,  g).  I  regard  both  these  nominal  species  as,  at  the 
most,  only  names  for  forms  of  male  viridipes  having  the  cerci  ex- 
tremely modified  as  described,  the  females  being  absolutely  in- 
separable from  those  of  viridipes.  His  deceptus  was  based  upon 
specimens  from  Balsam,  N.  Car.,  Jasper  Ga.,  and  Vigo  Co.,  Ind., 
the  Vigo  Co.  male  cotypes  being  collected  by  myself,  with  a  colony 
of  typical  viridipes,  one  of  them  having  been  used  by  Scudder  as 
a  cotype  of  that  species.  Aside  from  the  localities  above  given 
the  form  deceptus  has  been  recorded  by  R.  &  H.  from  Black  Moun- 
tain, N.  Car.,  Clayton,  Ga.,  and  Tennessee.  Morse's  southern  spec- 
imens were  taken  at  heights  of  2,600  to  6,100  feet,  and  he  men- 
tions it  as  inhabiting  "deciduous  forests  at  high  elevations." 

M.  sinrilis  was  described  by  Morse  from  three  male  specimens 
taken  July  25  at  Murphy,  Cherokee  Co.,  N.  Car.,  in  dry  upland 
forests  of  pine  and  oak.  It  has  since  been  recorded  by  R.  &  H. 
from  near  Bluemont,  Va.,  and  several  points  in  Rabun  Co.,  Ga., 
and  by  Kostir  from  Vinton,  Ohio, 

Including  as  synonyms  deceptus  and  similis,  the  known  range 
of  viridipes  is  thus  extended  from  New  England  southwest  to 
Rabun  Co.,  Ga.  A  pair  of  the  Georgia  specimens  labelled  similis, 
kindly  loaned  me  by  Davis,  were  found  to  be  typical  viridipes,  the 
cerci  having  the  tips  rounded  on  dorsal  side,  not  transversely  ex- 
cised. In  the  opinion  of  R.  &  H.  (1916,  212)  the  M.  jiwencus 
Scudd.  (1897b,  14)  was  based  upon  a  specimen  of  viridipes  placed 
by  accident  with  his  series  of  M.  puer,  the  locality.  Ft.  Reed,  Fla., 
being  derived  from  one  of  the  latter. 

Series  II.     The  Decobus  Grotjp. 

Slender  bodied  species  of  small  or  medium  size,  having  the 
general  color  pale  brown  or  greenish-yellow  with  a  dark  shining 
postocular  stripe  extending  back  at  least  as  far  as  metazona; 
hind  tibiae  green ish -y ellow ;  pronotum  Avith  median  carina  sharp, 
distinct  throughout,  hind  margin  subtruncate  or  broadly  rounded, 
prozona  one-half  or  more  longer  than  metazona,  sides  of  disk 
parallel,  male,  feebly  divergent,  female;   tegmina  oval,   shorter 
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than  pronotum,  their  inner  margins  not  overlapping,  the  dorsal 
and  anal  fields  not  defined,  tips  broadly  rounded;  hind  femora 
slender,  equalling  or  feebly  surpassing  tip  of  abdomen,  male, 
reaching  base  of  ovipositor,  female,  their  color  nearly  uniform, 
without  dark  cross-bars ;  extremity  of  male  abdomen  but  little  en- 
larged, feebly  ui)curved;  furcula  and  cerci  variable  according  to 


Fig.  127.  Outlines  of  cerci  of  males  of  Melanoplus.  y,  i6-  a,  decorus;  b,  australis; 
c,  attenuatus;  d,  hebardi;  e,  nubilus;  f,  deceptus;  g,  simihs.  The  last  two  synonyms  of 
viridipes.     (After  R.  &  H.  and  Morse.) 

species;  subgenital  plate  distinctly  tapering  from  base  to  apex, 
the  latter  narrow,  rarely  tuberculate,  but  usually  with  a  subapical 
tubercle.  Five  closely  related  forms  comprise  the  group,  all  rep- 
resented in  the  southern  coastwise  states  and  hygrophilous  in 
habitat. 

KEY  TO  EASTERN   SPECIES  OF  DECOBUS  GROUP. 

a.  Postocular  dark-stripe  present  but  narrowed  on  metazona;  middle  of 
apical  margin  of  subgenital  plate  of  male  projected  upward  as  i 
distinct  and  slender  tubercle;  furcula  one-third  or  more  the  lengtli 
of  supra-anal  plate  (Fig.  128,  a.)  161.    decorus. 

aa.     Postocular  dark  stripe  ending  abruptly  at  front  margin  of  metazona; 
apical  margin  of  subgenital  plate  without  a  tubercle,  the  plate  usu- 
ally with  a  blunt  one  below  the  margin. 
&.     Sides  of  abdomen  without  black  markings;  apical  third  of  male 
cerci  spatulate,  the  tips  broadly  rounded  (Fig.  127,  &.) 

1G2.      AUSTRALIS, 

&6.     Sides  of  abdomen  with  a  black  stripe  or  blotches;  apical  third  of 
cerci  but  slightly  widened,  the  tips  subtruncate,  feebly  bifid 
(Fig.  127,  c,  a,  e.) 
c.     Larger,  length  of  body,   male,   18.5 — 22;    dorsal  surface  of  ab- 
domen pale. 
d.     Prozona  one-half  longer  than  metazona;  basal  third  of  lateral 
margins  of  supra-anal  plate  incised  to  form  a  prominent 
broadly  rounded  overlapping  fold;    furcula  slender,  evenly 
tapering,    about    one-fourth    as    long    as    supra-anal    plate 

(Fig.     128,    C.)  163.       ATTENUATUS. 

dd.  Prozona  nearly  twice  as  long  as  metazona;  basal  marginal 
plications  of  supra-anal  plate  evident  but  feeble;  furcula 
small  knob-like  plates  with  divergent  angulate  tips, 
scarcely  one-fifth  the  length  of  supra-anal  plate.  (Fig. 
128,  d.)  163a.     hebardi. 
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Smaller,  males  not  over  16.8  mm.  in  length;  dorsal  surface  of 
abdomen  of  male  in  great  part  fuscous;  subapical  tubercle  of 
subgenital  plate  very  distinct.  164.     xubelus. 

X 


Fig.    128.     Dorsal  views  of  supra-anal  plates  and  furcula  of  males   of  Melanoplus.    X 
ID.     a,  decorus;  b,  australis;  c,  attenuatus;  d,  hebardi;   e,  nubilus.      (After  R.  &  H.) 

161.     Melanoplus  decobus  Scudder,  1897b,  13. 

Size  small,  slender;  females  more  robust,  much  the  larger.  Brown, 
more  or  less  infuscated,  greenish-yellow  beneath.  Occiput,  disk  of  prono- 
tum,  metapleurse  and  sides  of  abdomen  in  great  part  fuscous.  Face  green- 
ish-yellow flecked  with  fuscous;  antennae  reddish-yellow,  darker  toward 
tips;  cheeks,  lower  half  of  pronotal  lobes  and  front  and  middle  legs  yel- 
low. Tegmina  pale  brown.  Hind  femora  reddish-yellow,  the  outer  face 
often  infuscate,  knees  in  great  part  black,  inner  and  lower  faces  bright 
yellow.  Hind  tibiae  pale  green,  spines  black.  Female  duller,  sometimes 
melanistic,  then  a  nearly  uniform  fuscous  brown.  Interocular  space  nar- 
rower than  first  antennal  joint,  male,  as  wide  as  frontal  costa,  female. 
Fastigium  narrowly  and  shallowly  concave,  male,  more  broadly  so,  female. 
Frontal  costa  narrow,  feebly  or  not  at  all  sulcate.  Prozona  two-thirds 
longer  than  metazona,  its  disk  feebly  convex,  male,  strongly  rounded  into 
lateral  lobes,  female;  metazona  nearly  flat,  finely  rugose-punctate,  hind 
margin  subtruncate  or  very  broadly  rounded.  Tegmina  oval,  reaching 
front  margin  of  third  abdominal  segment,  slightly  shorter  than  pronotum, 
male,  one-third  shorter,  female,  their  inner  margins  slightly  separated, 
male,  by  one-half  their  width,  female.  Supra-anal  plate  of  male  elongate- 
triangular,  apex  subacute,  margins  of  apical  half  thickened,  convex  and 
paralleled  within  by  a  pair  of  short  blunt  ridges,  these  strongly  converg- 
ing but  not  meeting  near  apex;  median  sulcus  narrow  on  basal  half  of 
plate,  expanded  on  apical  half  (Fig.  128,  a.)  Furcula  elongate,  tapering, 
divergent,  lying  on  sides  of  basal  median  ridges.  Cerci  longer  than  supra- 
anal  plate,  basal  third  rather  broad,  strongly  tapering,  apical  fourth  feebly 
expanded,  one-third  as  wide  as  base,  strongly  incurved,  the  tip  broadly 
rounded  (Fig.  127,  a.)  Length  of  body,  $,  17—20,  $,  20.5 — 25.3;  of  an- 
tennae, $,12,  $,  8.5;  of  pronotum,  $,  4.1,  $5.5;  of  tegmina,  $,  4 — 4.8, 
$  ,  4 ;  of  hind  femora,  $  9.5 — 11,   $  ,  13  mm. 

This  locust  is  known  only  from  North  Carolina,  where  it  has 
been  taken  near  Wilmington,  Winter  Park,  Lake  Waceamaw, 
Dingo  Bluff  and  Newbern,  Sept.  7— Nov.  15.  R.  &  H.  (1916,  215) 
state  that  their  specimens  from  Winter  Park  were  found  "among 
low  plants  and  scant  grasses  about  a  swampv  depression  in  pine 
woods;  those  from  Wilmington  in  the  wet  mucky  border  of  a 
swampy  tract  which  was  covered  thickly  with  grasses,  pitcher 
plants  and  venus'  fly-traps,  and  dotted  with  low  bushes." 
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162.  Melanoplus  austkalis  Morse^  i904a,  13.  Southern  Locust. 
Somewhat  larger  and  more  slender  than  decorus.  Pale  yellowish- 
green  without  fuscous  markings  on  sides  of  abdomen,  Postocular  fuscous 
stripe  of  female  frequently  subobsolete  or  interrupted  by  narrow  oblique 
yellowish-green  fasciae.  Hind  femora  of  female  often  with  upper  and 
outer  faces  in  part  infuscate;  knees  fuscous.  Hind  tibiae  grayish-green, 
the  spines  wholly  black.  Prozona  one-half  longer  than  metazona,  the  lat- 
ter with  surface  distinctly  reticulate-rugose,  its  hind  margin  broadly 
rounded.  Tegmina  obovate,  their  tips  broadly  rounded.  Supra-anal  plate 
much  as  in  decorus,  but  wider,  with  apex  more  blunt,  the  subapical  internal 
ridges  not  converging  as  there  but  subparallel  (Fig.  128,  6.)  Furcula  one- 
third  the  length  of  supra-anal  plate,  feebly  divergent,  broad  at  base,  ab- 
ruptly narrowed  near  middle,  then  tapering  on  inner  side  to  finger-like 
tips.  Cerci  slender,  three  times  as  long  as  broad,  the  middle  third  one- 
half  or  less  the  width  of  base,  apical  third  subspatulate,  thin,  feebly  in- 
curved, convex  and  slightly  carinate  externally,  concave  internally  (Fig. 
127,  &.)  Upper  margin  of  subgenital  plate,  viewed  from  above,  broadly 
rounded  or  horse-shoe-shaped,  the  plate  with  a  blunt  subapical  tubercle  be- 
hind. Length  of  body,  $,  16.4—22,  $,  23—27;  of  antennae,  $,  12—13,  9, 
8 — 9;  of  pronotum,  $ ,  5,  $,6.2;  of  tegmina,  $ ,  3.5 — 4.5,  $,  5—5.7;  of  hind 
femora,  $  ,  11.5,  $ ,  13 — 14  mm. 

Known  only  from  South  Carolina  and  Georgia.  Morse's  uni- 
que male  type  was  taken  August  14  near  Savannah,  Ga.,  from  a 
''tangled  growth  of  grass',  sedge,  weeds,  etc.,  on  swampy  ground." 
R.  &  H,  found  it  in  numbers  at  Yemassee,  S.  Car.,  and  Sandfly, 
Ga.,  Sept.  3  and  4.  They  state  (1916,  21G)  that  it  is  the  most 
brilliantly  colored  species  of  the  group,  ranging  from  lemon 
chrome  suffused  with  greenish  or  orange,  to  army-brown  showing 
a  yellowish  suffusion.  The  brighter  colored  individuals  were 
"taken  on  green  plants,  the  duller  ones  among  the  yellowish  .and 
brown  fronds  of  the  brackens.  The  males  were  active  but  not 
alert,  and  were  easy  to  capture,  the  females  much  less  active  and 
usually  met  with  in  the  heavier  undergrowth  where  much  greater 
concealment  was  afforded."  The  species  was  found  at  Yemassee 
among  low  swamp-loving  plants  in  wet  ground  through  the  short- 
leaf  pine  woods;  while  at  Sandfly  and  Isle  of  Hope,  Ga.,  it  oc- 
curred in  tall  rank  succulent  undergrowth  such  as  patches  of  yel- 
low and  brown  bracken  ferns  in  swampy  gray-bark  pine  woods, 

163.  Melanoplus  attenuatus  Scudder,  1897b,  13,    Slender-bodied  Locust. 
Size  medium;  form  very  slender.     Color  much  as  in  decorus  and  aus- 

tralis;  postocular  black  stripe  confined  to  the  prozona,  strongly  shining. 
Sides  of  four  or  five  basal  segments  of  abdomen  with  large  quadrate  black 
or  fuscous  blotches.  Hind  tibiae  pale  dull  green,  basal  third  tinged  with 
dull  yellow,  spines  black,  paler  at  base.  Metazona  densely  punctate,  less 
rugose  than  in  australis.  Tegmina  narrower,  subelliptical,  separated  by 
about  one-third  their  width,  their  tips  broadly  rounded.     Supra-anal  plate 
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much  as  in  decorus,  the  subapical  inner  ridges  less  distinct,  converging  as 
there;  the  basal  third  of  lateral  margins  incised  and  overlapping  (Fig. 
128,  c.)  Cerci  very  slender,  the  middle  less  than  half  the  width  of  base, 
the  apical  third  feebly  widened,  incurved  and  slightly  grooved  on  outer 
face,  its  lower  portion  expanded  and  flattened  to  form  a  blunt  lobe,  the 
tip  subtruncate  and  feebly  emarginate  (Fig.  127,  c.)  Subgenital  plate 
much  as  in  australis.  Length  of  body,  $  ,  18.5 — 20.6;  of  antennae,  9.5 — 10.5; 
of  pronotum,  4.5;  of  tegmina,  4 — 4.2;  of  hind  femora,  11 — 11.5  mm. 

Magnolia,  S.  Car,,  Sept.  5  {Hebard).  Scudder's  types  were 
taken  in  November  at  Smithville,  N.  Car.  Morse  has  recorded  it 
from  Denmark,  S.  Car.,  and  R.  &  H.  (1916,  216)  from  Sullivan 
Island,  Magnolia  and  Ashley  Junction,  S.  Car.,  and  Augusta,  Ga. 
It  occurs  among  low  shrubs  and  grasses  in  swampy  depressions  in 
pine  woods.  The  elongate,  slender  body,  form  of  male  cerci, 
shorter  and  broader  subgenital  plate  and  black  sides  of  abdomen 
separate  it  from  australis,  to  which  it  is  otherwise  very  closely 
related.  Only  adult  males  have  been  recorded,  though  nymphs  of 
both  sexes  were  secured  by  R.  &  H,  in  July  and  August. 

lG3a.     Melanoplus    attenuatus    hebardi     (Rehn),    1906,    235.     Hebard's 

Short-winged  Locust. 

Darker  than  attenuatus,  dorsum  and  sides  of  abdomen  often  with  a 
row  of  large  pale  spots.  Prozona  slightly  longer;  metazona  more  coarsely 
rugose.  Tegmina  shorter,  more  widely  separated,  their  tips  more  rounded. 
Basal  lateral  margins  of  supra-anal  plate  more  swollen  and  thickened,  the 
median  sulcus  percurrent.  "Tegmina  about  four-fifths  the  length  of  pro- 
notum, subovate,  the  greatest  width  two-thirds  the  length,  apical  section 
rounded,  subtruncate,  separated  above  by  a  space  equal  to  the  width  of 
frontal  costa.  Supra-anal  plate  elongate-triangular  with  sides  in  more 
than  distal  half  straight,  convergent,  its  surface  very  decidedly  flattened 
with  median  sulcus  less  pronounced  than  in  decorus  and  distal  convergent 
ridges  subobsolete  (Fig.  128,  d.)  Furcula  as  described  in  key.  Cerci 
tapering  in  the  proximal  half,  slender  mesad,  distinctly  expanded  distad, 
rounded  dorsad,  and  with  a  rectangulate  lobule  ventrad,  the  distal  half 
distinctly  bent  mesad,  and  falling  slightly  short  of  the  tip  of  supra-anal 
plate  (Fig.  127,  d.)  Length  of  body,  $,  22;  of  pronotum,  5;  of  tegmina, 
3.6;  of  hind  femora,  12.5."     {Rehn.) 

A  comparison  of  a  male  taken  by  Fox  at  Macon,  Ga.,  with  the 
types  of  both  attenuatus  and  hehardi  showed  that  the  two  are 
very  similar,  differing  only  in  the  minor  characters  given  above 
and  in  the  key.  The  Macon  specimen  shows  intermediate  char- 
acters, the  furcula  closely  resembling  those  of  attenuatus,  the 
cerci  those  of  hehardi.  As  the  two  forms  occur  in  the  same  gen- 
eral region  and  but  few  specimens  of  either  are  as  yet  known, 
there  is  little  doubt  but  that  hehardi  will  prove  to  be  only  a  vari- 
ety or  race  of  attenuatus,  and  I  have  so  placed  it. 
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Fox  (Ms.)  states  that  about  Macon  '^hehardi  is,  next  to  scud- 
deri,  the  most  frequent  of  the  short-winged  Melanopli,  occurring 
in  the  undergrowth  of  woods,  especially  in  low  wet  areas." 

Rehn's  unique  male  type,  taken  in  Thomas  Co.,  Ga.,  Jan.  6,  is 
the  only  adult  so  far  recorded.  Several  nymphs  were  found  by 
R.  &  H.  at  Albany,  Ga.,  on  August  1,  in  the  "heavy  undergrowth 
of  the  long-leaf  pine  forest  along  the  Flint  River." 

164.     Melanoplus  nubilus  Rehn  &  Hebard,  1916,  217. 

Size  small  for  the  group.  Color  of  decorus,  the  males  with  dark  post- 
ocular  stripe  ending  at  front  margin  of  metazona,  and  dorsal  surface  as 
well  as  sides  of  abdomen  fuscous.  Females  with  postocular  stripe  on  pro- 
zona  subobsolete  or  interrupted  and  only  the  basal  thirds  of  abdominal 
segments  black.  Prpzona  one-half  longer  than  metazona,  the  latter  with 
sides  subparallel,  surface  rugose-reticulate  and  hind  margin  broadly 
rounded.  Tegmina  as  in  attenuatus.  Supra-anal  plate  much  as  in  deco- 
rus and  australis,  but  somewhat  shorter,  the  subapical  internal  ridges  fee- 
bly converging  and  uniting  to  form  the  apex  of  the  plate  (Fig.  128,  e.) 
Furcula  very  slender,  subparallel,  finger-like  projections,  about  one-fourth 
the  length  of  the  supra-anal  plate.  Cerci  very  slender,  the  apical  third  fee- 
bly widened,  its  dorsal  portion  flattened  and  tips  subtruncate  and  distinctly 
emarginate  (Fig.  127,  e.)  Length  of  body,  $,  15.8—16.8,  $,  21.2—25;  of 
pronotum,  $,  3.7—4.1,  2,  4.9—5.3;  of  tegmina,  $,  2.6—3.8,  $,  3.8 — 4.5;  of 
hind  femora,   $,  9.3—10,   $,  12,4—13.1  mm.   (Fig.  129,  a.) 

This  form  is  recorded  only  from  the  type  locality,  Fayetteville, 
N.  Car.,  Sept.  9.  It  also  appears  to  be  very  closely  related  to 
attenuatus,  and  a  large  series  will  probably  prove  that  attenuatus, 
hehardi  and  nuhilus  are  but  forms  of  a  single  species  varying 
slightly  in  color  and  in  the  structure  of  the  male  abdominal  ap- 
pendages. R.  &  H.  (1916,  219)  state  that  tiuMlus  "was  taken  in 
short-leaf  pine  woods  around  a  mill  pond  at  Fayetteville.  The 
males  were  occasional  on  gall-berry  and  other  bushes  and  were 
found  usually  two  or  three  feet  from  the  ground,  sitting  up  warily 
or  jumping  away,  while  the  females  were  decidedly  less  abundant 
and  less  active  and  by  hiding  often  eluded  pursuit." 

Series  III.    The  Obovatipennis  Group. 

This  group  comprises  small  or  medium  sized  species,  all  of 
which  agree  in  having  the  general  color  dull  brown  above, 
greenish-yellow  beneath,  with  a  shining  postocular  black  stripe, 
usually  extending  back  the  full  length  of  the  pronotal  lateral  lobes 
and  down  the  metapleura^;  hind  tibiae  dull  greenish-yellow  with 
black  spines;  pronotum  with  sides  of  disk  subparallel,  male, 
strongly  divergent  on  metazona,  female,  median  carina  low  but 
distinct  throughout;  prozona  one-half  or  more  longer  than  meta- 
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zona;  tegmina  oval  or  obovate,  rarely  over  two-thirds  the  length 
of  pronotum,  their  upper  inner  margins  distinctly  separated  in 
both  sexes,  dorsal  and  anal  fields  not  defined,  tips  broadly  round- 
ed ;  hind  femora  slender,  slightly  surpassing  tip  of  abdomen,  male, 
reaching  tip  or  base  of  ovipositor,  female ;  f urcula  and  cerci  vari- 
able, according  to  species;  subgenital  plate  rather  broad,  feebly 
narrowed  above,  rarely  strongly  tuberculate. 

Six  species  and  one  variety  comprise  the  group,  all  represented 
in  our  territory ;  five  of  them  being  known  only  from  south  of  the 
Ohio  River.  They  inhabit,  for  the  most  part,  dry  hillside  thickets 
and  wooded  mountain  slopes. 

KEY    TO    SPECIES    OF   THE   OBOVATIPEXNIS    GBOUP. 

a.     Subgenital  plate  of  male  not  strongly  projected  upward  and  backward 
into   a  prominent  tubercle;    vertex   but   moderately   projecting   in 
front  of  eyes. 
&.     Sides  of  abdomen  without  distinct  fuscous  stripes  or  blotches  for 
two-thirds  or  more  its  length;  tips  of  male  cerci  not  obliquely 
excised  with  lower  angle  pointed  and  decurved. 
c.     Hind  margin  of  metazona  without  a  trace  of  median  notch; 
furcula  cylindrical,  tapering. 
d.     Subgenital  plate  of  male  without  a  subapical  tubercle;  cerci 
of  male  truncate  at  tip  (PI.  Ill,  d.)       165.     obovatipennis. 
dd.     Subgenital  plate  of  male  with  a  distinct  but  feeble  subapical 
tubercle;  tips  of  male  cerci  broadly  rounded.  166.     tepidus. 
cc.     Hind  margin  of  metazona  with  a  minute  but  distinct  median 
notch;   cerci  of  male  obliquely  rounded  at  tip;   furcula  very 
broad  at  base,  abruptly  narrowed  and  more  or  less  angled  or 
bifid  at  middle.   (PI.  Ill,  f.)  167.     mobsei. 

bb.     Sides  of  abdomen  with  a  distinct  and  sharply  defined   fuscous 
stripe  or  fuscous  blotches,  sometimes  wanting  in  female;    tips 
of  male  cerci  usually  obliquely  excised  with  lower  angle  pointed 
and  decurved. 
e.     Dark  stripe  of  lateral  lobes  narrow  and  sharply  defined  from 
the  pale  ventral  portion  in  both  sexes;  prosternal  spine  coni- 
cal, acutely  pointed;  tips  of  male  cerci  with  pronounced  lower 
angle  (Fig.  129,  b.) 
f.     Furcula  short,   flattened,  distant,  parallel  finger-like  projec- 
tions about  as  long  as  the  last  dorsal  segment. 

168.      TBIBULUS. 

ff.     Furcula  much   wider   and   longer,   feebly  tapering,   flattened 
from  enlarged  bases,  their  length  one-third  that  of  supra- 
anal  plate.  168a.     TBiBui,omES. 
ee.     Dark  stripe  of  lateral  lobes  broader,  and  in  the  female  feebly 
defined,  with  lower  portion  more  or  less  infuscated;  proster- 
nal spine  cylindro-conic,  bluntly  pointed;   tips  of  cerci  with 
lower  angle  blunt  (Fig.  129,  c.)  169.     devtus. 
aa.     Subgenital   plate  of  male  strongly  projected  upward  and  backward 
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into  a  prominent  apical  tubercle  (Fig.  129,  d.) ;  vertex  in  both  sexes 
strongly  protuberant  in  front  of  eyes.  170.     decoratus. 


Fig.  129.  a.  Outline  of  M.  nubilus  y_  2;  b,  cercus  of  male  of  M.  tribulus;  c,  same  of 
M.  devius  X  16;  d,  end  of  abdomen  of  male  of  M.  decoratus  X  6.  (After  R.  &  H.  and 
Morse.) 


165.     Melaxoplus  obovatipennis    (Blatchley),  1894,   241. 
Locust. 


Obovate-winged 


Male  below  the  medium  in  size  for  the  genus,  female  much  larger  and 
more  robust.  Above  dull  grayish-brown  or  tan,  with  the  dark  fuscous 
postocular  stripe  as  described  above,  this  bordered  below  by  an  ivory-white 
band  extending  back  from  cheek,  covering  the  lower  half  of  lateral  lobe, 
then  curving  down  between  the  front  and  middle  coxae;  metapleura  ivory 
white.  Below  dirty  yellowish-brown  with  lower  face  of  femora  orange- 
yellow.  Hind  femora  with  two  indistinct  blackish  bars  on  upper  and 
outer  faces;  knees  black.  Hind  tibiae  olive-green,  annulate  with  whitish 
near  base.  Abdomen  tinged  with  fuscous,  rarely  with  dark  blotches  on 
sides  of  one  or  two  basal  segments.  Antennae  with  basal  half  reddish- 
brown,  apical  half  fuscous.  Interocular  space  nearly  twice,  male,  or  more 
than  twice,  female,  the  width  of  basal  joint  of  antennae;  fastigium  strongly 
declivent,  narrowly  and  shallowly  sulcate,  male,  broadly  depressed  with 
distinct  raised  margins,  female.  Frontal  costa  about  the  width  of  inter- 
ocular space,  distinctly  sulcate,  male,  slightly  depressed  about  the  ocellus, 
female.  Pronotum  rather  long,  faintly,  male,  distinctly,  female,  widening 
on  metazona;  hind  margin  truncate  in  female,  a  little  rounded  in  male; 
prczona  nearly  twice  as  long  as  the  densely  punctate  metazona.  Tegmina 
about  two-thirds  the  length  of  pronotum,  obovate  or  broadly  ovate  in  out 
line,  a  little  longer  than  their  greatest  width,  their  inner  edges  widely 
separated,  female,  less  widely  but  never  attingent,  male.  Wings  repre- 
sented by  a  slender  oblong  scale.  Supra-anal  plate  elongate-triangular,  its 
apex  rather  blunt,  margins  and  median  basal  ridges  very  low,  the  former 
but  slightly  recurved,  the  latter  enclosing  a  narrow  and  shallow  sulcus, 
which  ends  slightly  beyond  the  middle  of  plate.  Furcula  consisting  of  a 
pair  of  tapering,  cylindrical,  diverging  processes  about  one-third  the  length 
of  supra-anal  plate.  Cerci  rather  slender,  feebly  incurved,  middle  third 
but  little  more  than  half  the  width  of  base,  apical  third  again  somewhat 
widened  and  slightly  excavated  on  outer  face,  the  apex  subtruncate.  Sub- 
genital  plate  almost  as  broad  as  long,  the  apical  margin  not  elevated. 
Length  of  body,  $,  15—16,  $,  24—29;  of  antennae,  5 ,  10,  $,  9.5 — 10.2; 
of  pronotum,  $,  4.5,  $  6;  of  tegmina,  $,  3—3.5,  9,  4—4.3;  of  hind  fe- 
mora, S  ,  10,   $,  12.5—13.2  mm.  (FJg.  130.) 

This  olive-brown,  short-winfjed  locust  ])robably  occurs  thronjijli- 
ont  the  southern  two-thirds  of  Indiana,  but  has  not  been  taken 
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Fig.    130.     Fe- 
male. X  i-S- 
(Original.) 


north  of  Tippecanoe  Co.  In  central  Indiana  it 
reaches  maturity  about  September  1,  and  frequents, 
for  the  most  part,  high,  dry,  open  woods,  especially 
those  in  which  beech  and  oak  trees  predominate.  On 
the  tops  of  the  hills,  in  the  coal  district  of  Vigo  Co., 
and  on  the  wooded  slopes  of  the  Knobs  of  southern 
Indiana,  where  the  soil  is  a  clay,  and  the  herbaceous 
vegetation  somewhat  limited,  it  is,  in  mid-autumn, 
the  prevailing,  and  often  only,  representative  of  the 
family.  While  mostly  xerophytic  in  habitat,  in  late 
October,  if  the  season  is  dry,  it  is  often  found  in 
company  with  Dichromorpha  viridis  and  Truxalis 
'brevicornis  among  the  reeds  and  tall  rank  grasses 
near  the  border  of  marshes,  and  as  late  as  November 
22,  has  been  noted  enjoying  the  afternoon  sunshine 
from  a  perch  on  the  bottom  plank  or  rail  of  a  fence. 
About  Lafayette  Fox  (1915,  20)  found  it  only  in  the 
herbaceous  thickets  surrounding  marshes  or  damp 
spots.  The  females  are  always  much  more  numerous 
than  the  males,  the  ratio  being  about  five  to  one.  Their  larger, 
robust  form  renders  them  more  clumsy  and  hence  more  easily 
caught  by  the  hand,  the  males  being  active  leapers  and  requiring 
quick  movement  on  the  part  of  the  collector  to  effect  their  cap- 
ture. Like  the  other  short-winged  sylvan  species,  ohovatipennis 
often  appears  in  colonies,  a  score  or  more  being  sometimes  noted 
within  an  area  of  a  few  square  rods  and  then  no  others  seen 
for  a  long  distance. 

The  known  range  of  J/,  ohovatipennis  extends  from  southern 
Ohio  (Kostir)  and  north-central  Indiana  west  to  Missouri  and 
south  and  southwest  to  Tennessee,  Arkansas,  Oklahoma  and  Tex- 
as. Scudder  (1897,  265)  records  it  from  High  Bridge  and  Mam- 
moth Cave,  Ky.,  St.  Louis.  Mo.,  and  Dallas,  Texas.  Fox  (Ms.) 
reports  it  as  occurring  near  Clarksville,  Tenn.  McNeill  (lS99a, 
369)  states  that  it  is  a  rather  uncommon  species  in  Washington 
and  Sebastian  counties,  Ark.,  and  that  it  is  the  species  recorded 
by  him  (1891,  77)  as  Pczotetfix  muncus  Smith  from  Running 
Lake,  111.  Hart  (1906,  81)  states  that  it  occurs  on  "high  wooded 
hillsides  throughout  Illinois."  Morse  (1907,  50)  mentions  it  as  "a 
very  common  species  in  xerophytic  upland  forests  in  Arkansas 
and  probably  much  of.  the  territory  of  the  adjoining  States,"  and 
records  it  from  numerous  stations  in  Arkansas  and  from  Howe 
and  South  McAlester,  Okla.  These  are  the  only  definite  records 
which  have  been  found  of  its  occurrence. 
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166.  Melanoplus  tepidtjs  Morse,  1906,  121. 

Size  and  form  of  oltovatipennis.  Color  much  as  there,  the  dark  posto- 
cular  stripe  more  shining,  broader,  deflexed  to  cover  all  three  pleurae.  In- 
terocular  space  narrower,  more  deeply  sulcate;  eyes  slightly  larger.  Pro- 
notum  a  little  more  elongate,  its  sides  more  divergent  on  metazona;  disk 
more  tectiform,  the  prozona  finely  alutaceous;  lateral  lobes  longer,  less 
deep.  Tegmina  of  male  more  elongate,  less  widely  separated;  of  female 
somewhat  broader,  more  approximate  above.  Furcula  shorter,  less  taper- 
ing, their  bases  more  swollen;  apical  halves  subdepressed,  the  tips  obtuse. 
Cerci  with  apical  halves  broadly  and  deeply  sulcate  without.  Upper  valves 
of  ovipositor  narrower  at  base  in  side  view,  the  dorsum  of  scoop  longer 
and  more  narrow. 

Three  pairs  taken  by  Morse  at  Meridian,  Miss.,  July  16,  1905. 
No  additional  records  or  notes  regarding  the  habits  can  be  found. 
He  stated  (1907,  23)  that  "the  range  of  Melanoplus  ol)ovatipennis 
has  been  extended  south  to  southern  Mississippi  in  the  nearly  re- 
lated form  tepidus,  which  may  intergrade."  A  comparison  of  his 
types  with  obovatipennis  shows  that  the  two  differ  as  shown 
aibove,  tepidus,  in  my  opinion,  being  a  very  distinct  form. 

167.  Melanoplus  mobsei  Blatchley,  1903,  309.     Morse's  Locust. 

Male  below  the  medium  in  size,  female  larger  and  more  robust.  Gray- 
ish or  purplish-brown  above,  greenish-yellow  below.  Face  greenish-yellow 
more  or  less  sprinkled  with  fuscous;  the  usual  postocular  stripe  shining 
black,  bordered  below  with  greenish-yellow.  Tegmina  wood-brown.  Hind 
femora  reddish-brown,  sometimes  with  a  fuscous  tinge  in  female,  upper 
and  inner  faces  usually  with  two  faint  fuscous  cross-bars;  knees  shining 
black;  hind  tibiae  pale  green.  Vertex  but  little  swollen,  not  at  all,  male, 
or  slightly  female,  elevated  above  the  pronotum;  interocular  space  about 
as  wide,  male,  or  less  than  one  and  one-half  times  as  wide,  female,  as  basal 
joint  of  antennae;  fastigium  gently  sloping,  distinctly  angulate  at  middle 
of  each  side,  sulcate  in  male,  flat  in  female.  Frontal  costa  slightly  wider 
than  basal  joint  of  antennae,  feebly  sulcate  below  the  ocellus  in  male. 
Eyes  of  male  very  prominent.  Disk  of  pronotum  faintly  expanding  on 
metazona,  male,  distinctly  throughout,  female;  median  carina  low,  sub- 
obsolete  on  posterior  third  of  prozona,  the  latter  nearly  twice  the  length 
of  the  rather  coarsely  punctate  metazona.  Tegmina  broadly  ovate  or  sub- 
rounded,  as  broad  as  long,  in  female  a  little  shorter  than  pronotum,  their 
inner  edges  separated  by  a  space  equal  to  two-thirds  their  width.  Supra- 
anal  plate  as  in  obovatipennis,  the  shallow  and  narrow  medium  sulcus  usu- 
ally percurrent.  Furcula  as  described  in  key,  the  outer  fingers  slender, 
feebly  divergent,  reaching  nearly  to  middle  of  supra-anal  plate,  the  inner 
ones  forming  a  very  short  process  or  angulation  (PI.  Ill,  f.)  Cerci  rather 
broad,  subfalcate,  the  middle  third  more  than  one-half  the  width  of  base, 
the  apical  third  expanded  and  curved  upward  or  forward,  excavated  on  the 
outer  face.  Subgenital  plate  longer  than  broad,  distinctly  narrowing  from 
below  upward,  its  apical  margin  subelliptical.  Length  of  body,  $ ,  17 — 18, 
9,  23—25;  of  antennae,  $,  10—11,  9,  8—9;  of  pronotum,  $,  4—5,   9,  5.5; 
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of   tegmina,    $ ,   i,    $,5;    of  hind   femora,    $,   10—11,    $,   12—13   mm. 
(Fig.  131.) 

This  small  brown  locust  was  originally  described  from  numer- 
ous specimens  taken  in  Crawford  and  Lawrence  counties,  Ind., 

between  June  24  and  July  15,  and  has 
not  since  been  noted  in  the  State. 
Near  Wyandotte,  Crawford  Co.,  it  oc- 
curred only  along  roadsides  and  in 
pig.  131.    Male.  X  i-s-  bare  limestone  glades  on  the  crests  and 

(Original.)  uppcr  slopes  of  the  high  wooded  hills. 

In  Lawrence  County  it  was  found  to  be  rather  common  in  mid- 
July  among  the  underbrush  of  high  wooded  slopes  on  the  State 
University  farm,  three  miles  southeast  of  Mitchell.  Here  the  soil 
was  very  sparsely  vegetated,  sedges  and  wild  asters  being  the  pre- 
vailing herbs.  The  ground  was  covered  with  the  dead  leaves  of 
the  last  season,  with  whose  colors  the  hues  of  the  locusts  so  blend- 
ed that  they  were  invisible  while  motionless.  The  males  leap  briskly 
when  approached,  but  only  for  a  short  distance.  The  heavier 
bodied  females  are  more  clumsy,  and  are  easily  caught  with  the 
hand. 

In  color  and  general  appearance  this  locust  bears  a  close  re- 
semblance to  M.  ohovatipennis,  but  on  comparing  the  two,  morsei 
is  easily  distinguished  by  its  less  prominent  head,  larger  eyes, 
narrower  interocular  space,  more  feebly  sulcate  frontal  costa, 
longer  antennae  of  male,  more  coarsely  punctate  metazona,  broader 
tegmina  of  female  and  especially  by  the  form  of  the  male  cerci 
and  furcula.  It  reaches  maturity  some  time  in  June,  while  adults 
of  ohovatipennis  have  not  been  noted  till  the  last  days  of  August. 
The  general  range  of  morsei  is  probably  southern,  the  only  rec- 
ords outside  of  Indiana  being  from  Hocking  Co.,  Ohio  (Kostir), 
and  Hattiesburg,  Miss.  At  the  latter  place  Morse  mentions  (1907, 
50)  the  finding  of  a  pair  in  woodland  on  sandy  river-bottom  land 
in  company  with  M.  viola.  These  he  states  were  very  large,  the 
male  measuring  22,  the  female  28  mm.  in  length  of  body.  The  lo- 
cust should  be  found  on  dry  woodland  slopes  in  various  localities 
in  the  southern  thirds  of  Indiana  and  Ohio,  and  throughout  Ken- 
tucky and  Tennessee. 

168.     Melanopltjs  tbibulus  Morse,  1904a,  11. 

Size  medium,  form  of  ohovatipennis.  Dark  reddish-brown  above, 
white  and  flavescent  beneath.  Postocular  stripe  continued  into  fuscous  of 
sides  of  abdomen.  Hind  femora  with  indications  of  oblique  fuscous  bars, 
the  knees  fuscous.  Hind  tibiae  glaucous  with  black  spines.  Disk  of  pro- 
notum  somewhat  convex  above,  once  and  a  half,  female,  or  twice,  male,  as 
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long  as  wide,  midcarina  distinct,  percurrent,  hind  margin  slightly  convex, 
emarginate.  Tegmina  broadly  ovate,  about  three-fourths  as  long  as  pro- 
notum.  Male  abdomen  subclavate,  considerably  upturned.  Subgenital 
plate  with  sides  much  expanded  basally,  the  ventral  face  very  short,  con- 
vex, terminating  in  a  very  short  blunt  subapical  fuscous  tubercle.  Supra- 
anal  plate  shield-shaped,  with  convex  sides  abruptly  narrowed  to  terminate 
in  an  acute  point  with  straight  sides.  Furcula  as  described  in  key.  Cerci 
slender,  three  times  as  long  as  basal  width,  tapering  in  basal  third  to 
about  half  the  basal  width,  equal  in  middle  fourth,  expanded  slightly  dis- 
tally  into  a  laminate  obliquely  excised  tip,  the  upper  angle  rounded,  the 
lower  acutely  pointed,  the  whole  organ  gently  incurved,  the  tip  slightly 
decurved  (Fig.  129,  6.)  Length  of  body,  $,  18.5—19,  $,  26;  of  antennae, 
$,  10.5,  2,8;  of  tegmina,  $,  3.5,-4.3,  $,  4.5;  of  hind  femora,  $,  10.5.  9, 
12.5  mm. 

Great  Falls  and  Round  Hill,  Va.  (Davis).  Morse's  types  were 
taken  in  highland  forest  on  the  summit  of  Sharptop  Mountain, 
near  Jasper,  Ga.,  July  2G.  It  ranges  from  Staten  Island,  N.  Y., 
southern  Pennsylvania  and  Stafford's  Forge,  N.  J.,  southwest  to 
Georgia,  occurring  among  the  undergrowth  of  deciduous  forest 
and  thickets  on  hillsides  and  mountain  slopes. 

168a.     Melanoplus  tbibulus  tbibuloides  Morse,  1906,  121. 

"Similar  to  M.  trihulus  but  with  the  digits  of  the  furcula  much  wider 
and  longer,  flattened  from  enlarged  bases,  in  length  equalling  or  exceeding 
the  middle  breadth  of  the  cerci;  the  cerci  narrower  in  the  middle." (ilforsc.) 

The  above  is  the  short  original  description  based  on  two  males, 
three  females,  taken  at  a  height  of  of  2,000 — 2,400  feet  on  Cheawha 
Mountain,  Alabama,  and  one  male,  two  females,  at  1,000  feet  near 
the  base  of  the  mountain.  No  other  records  can  be  found.  A  com- 
parison of  the  types  of  the  two  forms  tribulus  and  trihuloides 
show  that  they  differ  only  in  the  form  and  length  of  the  furcula 
as  shown  in  key.  In  trihulus  they  lie  outside  the  median  basal 
ridges,  in  trihuloides  on  the  ridges.  Since  the  furcula  of  M.  grac- 
ilis and  other  short-winged  Melanoplus  are  known  to  vary  much 
in  size  and  shape,  trihuloides  is  considered  as  only  a  v.iriety  of 
trihulus. 

169.     Melanoplus  devius  Morse,  1904a,  12. 

Very  similar  to  M.  trihulus,  the  males  almost  inseparable,  but  having 
the  prosternal  spine  stouter  and  more  blunt ;  furcula  longer,  more  tapering 
and  less  distant;  cerci  with  apical  half  black  or  fuscous,  "equal  or  a  little 
expanded  apically,  laminate,  transversely  excised  at  apex,  the  upper  angle 
more  rounded  than  the  lower,  the  dorsal  margin  sinuous,  the  ventral  one 
concave."  (Morse.)  Females  more  robust  than  in  tribulus  with  more 
widely  infuscated  lateral  lobe  of  pronotum.  the  tegmina  apically  narrower 
and  more  acutely  rounded  (very  broadly  so  in  trihulus);  hind  margin  of 
metazona  scarcely  emarginate  at  middle,  valves  of  ovipositor  shorter  and 
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broader.  Length  of  body,  $,  17—20,  $,  22—26.5;  of  antennae,  $,  9—10, 
$,  7.5—8.5;  of  tegmina,  $ ,  2.5—3,  $,  2.8—3.5;  of  hind  femora,  $,  10—11.5. 
9,  11.5 — 13  mm. 

Specimens  at  hand  from  tlie  U.  S.  National  Museum  and  Morse 
collections  are  from  Jefferson,  N,  Car.,  and  Wytheville,  Ya.,  Aug. 
15 — Sept.  4.  Morse's  tjpes  were  from  the  latter  place  and  Top- 
ton,  X.  Car.  ,and  were  taken  in  dry  mountain  forests  at  elevations 
of  3,000  to  4,000  feet.  Its  known  range  extends  from  Wytheville 
and  Bolar,  Va.,  through  the  Carolinas  to  Mountain  City,  Ga.  It 
occurs  for  the  most  part  in  rather  scant  undergrowth  of  heavy 
deciduous  forests  on  the  mountain  slopes. 

170.     Melaxoplus  decoratus  Morse,  1904a,  12. 

Size  rather  small  and  form  slender  for  the  group.  Dark  reddish-brown, 
greenish-yellow  beneath,  the  postocular  shining  black  stripe  extending 
back  nearly  or  quite  to  end  of  abdomen,  male,  sometimes  rather  faint, 
female.  Upper  and  outer  faces  of  hind  femora  usually  with  feeble  fus- 
cous cross-bars.  Hind  tibiae  dull  greenish-yellow,  with  a  blackish  annulus 
near  base  and  often  more  or  less  infuscate  near  tip.  Median  carina  of 
pronotum  faint  on  basal  third  of  prozona.  Hind  margin  of  metazona  trun- 
cate or  nearly  so.  Tegmina  asymmetrically  obovate,  the  costal  margin 
more  convex,  the  tips  rather  broadly  rounded.  Supra-anal  plate  broadly 
triangular,  the  sides  upcurved  to  form  broad,  rather  deep  concavities  each 
side  the  narrow  median  sulcus,  which  extends  from  base  to  apical  third, 
then  widens  between  two  short  and  converging  higher  ridges.  Furcula 
rather  broad  at  base,  tapering,  divergent,  lying  outside  the  bases  of  the 
median  ridges.  Cerci  with  apical  third  widened,  concave  without,  the  apex 
subrounded,  with  ventral  apfical  angle  somewhat  produced.  Subgenital 
plate  with  apical  tubercle  strongly  enlarged,  produced  and  curved  upward 
so  that  the  ventral  length  of  the  plate  is  almost  or  quite  equal  to  its  basal 
depth  (Fig.  129,  d.)  Length  of  body,  $,  15—18,  5,  21.5—25;  of  antennae, 
S,  8.5—9.5,  9,  8—9;  of  tegmina,  $  and  $,  3.5 — 4;  of  hind  femora,  $, 
9.5—11,  $  ,  10.7—12  mm. 

Clarksville,  Tenn.,  June  27 — July  7  (Fox).  Morse's  types 
were  from  Wytheville,  Va.,  Murphy  and  Topton,  N.  Car.,  and  Blue 
Ridge.  Ga.,  July  2.i — Sei)t.  4;  taken  among  low  shrubs  in  dry 
mountain  forests  at  elevations  of  1,700  to  4,000  feet.  R.  &  H. 
(191(i,  220)  record  it  also  from  Orange,  Va.,  and  Clayton  and  Ma- 
con, Ga.  It  is  a  very  distinct  species,  the  males  being  readily 
recognized  by  the  peculiar  prolonged  subgenital  tubercle,  which, 
as  Morse  says,  "appears  more  like  a  malformation  than  other- 
wise." 

Series  IV.     The  Puer  Group. 

Species  of  small  or  very  small  size,  with  general  hue  reddish- 
or  grayish-brown,  often  more  or  less  tinged  or  mottled  with  fus- 
cous; postocular  black  or  fuscous  stripe  present  and  extending 
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back  at  least  as  far  as  metazona,  male,  often  subobsolete,  female ; 
hind  tibisB  glaucous  or  pale  greenish-blue,  often  yellowish  at  base 
and  tip,  the  spines  black  or  pale  at  base;  disk  of  pronotum  with 
sides  distinctly  but  feebly  divergent,  male,  more  strongly  so,  fe- 
male, median  carina  low  but  distinct  throughout,  prozona  one- 
half  or  more  longer  than  metazona ;  prosternal  spine  as  described 
in  key  to  Series ;  tegmina  shorter  than  pronotum,  oval  or  obovate, 
usually  well  separated  but  sometimes  attingent  or  nearly  so,  their 
tips  usually  subtruncate,  more  often  so  in  female;  hind  femora 
rather  stout,  distinctly  surpassing  abdomen,  male,  reaching  or 
slightly  surpassing  its  tip,  female.  Male  abdominal  appendages 
variable  according  to  species. 

Seven  species  of  the  group  are  known,  all  from  the  southern 
coastwise  states.  The  males  are  readily  separated  by  the  char- 
acters given  in  the  following  key.  The  females  are  very  similar  in 
structure  and  general  appearance,  and  no  satisfactory  key  can 
be  made  for  their  determination. 


Fig.  132.  Outlines  of  cerci  of  males  of  Melanoplus.  X  lo-  ".  pygm(rus;  b,  stegocer- 
cus;  c,  scapularis;  e,  mirus;  f,  strtimosus;  d,  apex  of  male  abdomen  of  M.  rotundipennis, 
showing  form  of  cercus  and  p,  the  strongly  elevated  pallium.  X  4-  f  After  Davis,  R.  &  H. 
and  Scudder.) 

KEY    TO    SPECIES    OF    PUEB    GROUP. 

a.     Furcula  very  short  or  absent;   supra-anal  plate  of  male  without  deep 
subapical   lateral  emarginations,   which   give   its   apej^  a   trilobate 
appearance, 
ft.     Furcula  distinct  but  very  short  (Fig.  133,  a) ;  tegmina  separated 
by  one-half  or  more  the  width  of  one  of  them, 
c.     Hind  margin  of  metazona  with  a  distinct  but  small   median 
notch;  cerci  of  male  substyliform,  very  slender,  feebly  taper- 
ing beyond  the  thickened  base  (Fig.  133,  a,  &) ;  pallium  not 
elevated  above  the  tip  of  subgenital  plate.  171.    pueb. 

cc.  Hind  margin  of  metazona  rarely  with  a  very  minute  median 
notch;  cerci  laminate,  the  apical  third  slightly  wider  than  the 
middle;  pallium  conical,  strongly  elevated  above  the  apex  of 
subgenital  plate   (Fig.  132,  d.)  172.     botundipennis. 
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bb.     Furcula  wholly  absent;    tegmina  usually  less  widely  separated, 
often  attingent. 
d.     Subgenital  plate  not  greatly  produced  backward  in  the  form  of 
a  conical  scoop;  cerci  not  as  in  dd.  below. 
e.     Cerci  subspatulate,  the  apex  larger  and  more  evenly  rounded 
than  in  rotundipennis    (Fig.  132,  a) ;    apex  of  subgenital 
plate  produced  into  a  short  rounded  knob;    tegmina  sepa- 
rated by  1.5  mm.  173.     pygm^eus. 
ee.     Cerci  not  subspatulate;    subgenital   plate  without  an  apical 
knob;  tegmina  subattingent  or  feebly  overlapping. 
f.     Cerci   broad   at   base,   thence   with   sides   almost   straight, 
feebly  widening  into  a  broad  subrectangular  plate,   its 
apex  either  subtruncate  or  broadly  rounded  (Fig.  132,  ft) ; 
tegmina  of  female  obovate,  the  tips  subtruncate. 

174.       STEGOCERCUS. 

ff.     Cerci  broad  at  base,  the  apical  half  expanding  into  a  lamel- 
late plate  resembling  a  scapula  with  apex  broadly  ob- 
tusely emarginate  (Fig.  132,  c) ;  tegmina  of  female  elon- 
gate-oval their  tips  broadly  rounded.       175.     scapulabis. 
dd.     Subgenital  plate  greatly  produced  and  compressed  into  a  coni- 
cal scoop  with  sharply  rounded  apex;  cerci  moderately  broad 
at  base,  then  narrowing  sharply  on  dorsal  margin  to  half  the 
basal  width  at  middle,  again  expanding  to  basal  width  and 
finally  gradually  narrowing  to  a  sharp  angle  (Fig.  132,  e.) 

176.      MIRUS. 

Furcula  nearly  half  as  long  as  supra-anal  plate,  the  latter  with  deep 
subapical  lateral  emarginations  which  give  its  apex  a  trilobate  as- 
pect (Fig.  133,  /.)  177.     STRUMOsus. 


Fig  133.  a  and  b.  Dorsal  and  side  views  of  apex  of  male  abdomen  of  M.  puer.  X  i-S- 
Supra-anal  plates  of  males  of  Melanoplus.  c,  stegocercus;  d,  minis;  e,  scapularis;  f,  stru- 
mosus.    X    10-     (After  R.  &  H.) 

171.  Melanoplus  puer  (Scudder),  1877a,  87.  Least  Short-winged  Locust. 
Very  small  for  both  genus  and  group,  the  females  one-third  the  larger. 
Above  dull  reddish-brown;  beneath  dull  yellow.  Face  yellow,  usually  dot- 
ted with  small  fuscous  spots;  occiput,  disk  of  pronotum  and  dorsum  of 
abdomen  dark  reddish-brown.  Male  with  upper  half  of  prozonal  lateral 
lobe,  meso-  and  metapleura  and  sides  of  two  or  three  basal  segments  of 
abdomen  shining  black;  female  with  these  dark  markings  often  vague. 
Hind  femora  dull  yellow,  their  upper  and  inner  faces  usually  bifasciate 
with  fuscous;  lower  face  reddish-yellow.  Hind  tibiae  purplish-green,  the 
base  and  tip  dull  yellow  mottled  with  brown;  spines  black,  pale  at  base. 
Interocular  space  narrow,  as  broad  as,  male,  or  but  slightly  broader,  female, 
than  first  antennal  joint.  Fastigium  strongly  declivent,  widened  and 
broadly  sulcate  in  front  of  eyes.  Frontal  costa  narrow,  shallowly  sulcate 
at  and  below  the  ocellus.     Eyes  subelliptical,  those  of  male  very  prominent 
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and  longer  than  the  cheek  below  them.  Pronotum  with  disk  flat  and  sides 
nearly  parallel,  male,  rounded  and  distinctly  divergent  behind,  female: 
prozona  one-half  longer  than  metazona,  the  latter  densely  and  finely  ru- 
gose-punctate. Tegmina  elongate-oval  or  obovate,  twice  as  long  as  broad, 
their  tips  subtruncate.  Extremity  of  male  abdomen  feebly  swollen,  but 
little  upcurved.  Supra-anal  plate  short,  broadly  triangular,  apex  subacute, 
side  margins  feebly  elevated  to  form  a  large  shallow  concavity  each  side 
of  the  rather  wide,  tapering  median  basal  sulcus  which  reaches  only  mid- 
dle of  plate.  Furcula  consisting  of  a  pair  of  very  short,  divergent,  oblong 
processes  lying  on  the  bases  of  the  median  ridges  (Fig.  133,  a,  b.)  Cerci 
as  described  in  key,  feebly  incurved,  shorter  than  supra-anal  plate,  their 
tips  blunt.  Subgenital  plate  small,  subconical,  the  apex  ending  in  a  slight 
erect  tubercle.  Length  of  body,  $,  10—16,  9,  16—21;  of  antennae,  $, 
5.5 — 6,  9,  6.5 — 7;  of  pronotum,  $,  3—4,  9,  4.2 — 5;  of  tegmina,  $,  2.2—3, 
9,  2.5—3.5;  of  hind  femora,  $,  7.5—8.5,  9,  9—11.5  mm. 

Miami,  Ft.  Myers,  Sarasota  and  Dunedin,  Fla.,  Dec— April 
{W.  S.  B.).  This,  the  smallest  known  species  of  the  genus,  is 
known  only  from  the  mainland  of  the  southern  two-thirds  of  Flor- 
ida. Scudder's  types  were  from  Ft.  Reed  and  it  has  been  recorded 
from  numerous  localities  south  of  that  place.  The  species  varies 
much  in  size  and  color,  some  males  at  hand  from  Sarasota  being 
but  10  mm.  in  length,  while  R.  &  H.  record  a  series  from  Miami 
(1912)  ranging  from  13.5 — 17  and  females  19 — 22.5  mm.  in  length. 
About  Dunedin  puer  is  the  only  short-winged  Melonoplus  so  far 
taken  and  occurs  sparingly  in  both  nymph  and  adult  stages 
throughout  the  winter,  mating  from  mid-January  to  April.  It  is 
found  for  the  most  part  in  small  colonies  in  the  wire-grass  about 
moist  places  and  along  pathways  in  open  pine  woods,  while  in 
early  spring  it  is  often  taken  by  sweeping  huckleberry  and  other 
low  shrubs.  The  males  are  rather  slow  to  flush  but  very  active 
after  being  once  frightened.  The  living  females  are  often  a  hand- 
some purplish-gray  in  general  hue  and  are  much  more  sluggish  in 
their  movements.  Several  of  the  Dunedin  males  have  the  black 
postocular  stripe  very  shining,  extending  back  the  full  length  of 
pronotum  and  half  or  more  the  length  of  abdomen. 

172.     Melanoplus    kotundipennis     (Scudder),    1877a,    86.     Round-winged 

Locust. 

Size  small  for  the  genus,  medium  for  the  group.  Color  much  as  in 
puer,  the  black  postocular  stripe  extending  back  nearly  to  middle  of  abdo- 
men, male,  only  to  metazona,  female;  meso-  and  metapleura  black,  the  lat- 
ter with  crest  yellow.  Upper  and  inner  faces  of  hind  femora  usually 
bifasciate  with  fuscous,  the  bars  sometimes  lacking  in  female;  hind  tibiae 
dull  glaucous,  tinged  with  yellow  near  base  and  apex.  Vertex  and  fastig- 
ium  much  as  in  puer,  the  latter  more  shallowly  sulcata  in  female;  frontal 
costa  more  deeply  sulcate  below  the  ocellus.  Disk  of  pronotum  feebly  con- 
vex and  rounded  into  lateral  lobes  in  both  sexes,  otherwise  as  in  puer. 
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Tegmina  elongate-ovate,  one-third  longer  than  broad,  the  tips  subtruncate. 
Extremity  of  male  abdomen  stronglj'  upcurved.  Supra-anal  plate  broadly 
triangular,  the  apex  obtuse;  sides  less  elevated  than  in  pwer.  the  median 
basal  sulcus  much  wider,  more  shallow  and  extending  to  apical  third  of 
the  plate.  Furcula  very  short,  oblong,  flattened,  widely  separated  pro- 
cesses lying  on  the  base  of  the  median  ridges;  last  dorsal  segment  almost 
separated  at  middle.  Cerci  rather  stout,  laminate,  gradually  narrowed  to 
middle,  the  apical  third  slightly  widened,  feebly  grooved  without,  the  tips 
rounded  and  slightly  incurved  (Fig.  132,  d.)  Subgenital  plate  very  small, 
feebly  narrowed  to  apex,  the  apical  margin  but  slightly  elevated.  Length 
of  body,  $,  13.6 — 17.5,  $,  17—23;  of  antennae,  $,  7.5—8,  $,  8—8.5;  of 
pronotum,  $,  3.5—4.5,  $,  4.2—4.8;  of  tegmina,  $ ,  3—3.8,  9,  3.3—4;  of  hind 
femora,  $  ,  9 — 11,   9  ,  11 — 13  mm. 

LaGrange  and  Gainesville,  Fla,,  Sept,  9 — 12  (Davis).  Other 
specimens  at  hand  from  the  U.  S.  National  Museum  and  Morse 
collections  are  from  Cedar  Keys,  Ocala  and  Live  Oak,  August 
10 — 15,  The  known  range  of  rotundipeunis  is  limited,  extending, 
according  to  E.  &  H.  (1916,  222),  only  from  Brunswick  to  Thomas- 
ville  in  southern  Georgia  and  southward  throughout  northern 
and  central  Florida  to  Lakeland.  It  is  the  prevailing  short-winged 
Melanophis  in  northern  Florida,  occurring  among  the  saw  palmet- 
toes  and  underbrush  of  open  pine  woods  and  "varying  much  in 
general  color  according  to  environment,  from  mottled  grayish  on 
sand  to  dark  red-brown  among  dead  leaves  and  other  plant  debris," 
The  Melanoplus  inops  of  Scudder  (1897,  329)  and  K.  &  H.  (1907, 
295)  is  a  synonym, 

173.     Mel.\xoplus  pygm^cs  Davis,  1915,  96.     Pygmy  Locust. 

"Related  to  M.  rotundipeunis  but  differing  in  the  distinctly  broader 
and  more  truncate  prosternal  spine  in  both  sexes,  which  is  broader  than 
long,  and  in  the  distinctive  male  genitalia.  Size  a  little  smaller  and  form 
more  slender  than  in  average  rotundipennis.  Color  resembling  the  less 
heavily  marked  examples  of  that  species;  the  hind  femora  with  three  fus- 
cous blotches  above,  pale  yellow  beneath,  male,  weakly  orange,  female; 
hind  tibiae  very  pale  blue  with  a  slight  purplish  suffusion.  Lateral  lobes 
of  pronotum  almost  immaculate  in  female.  Dorsum  of  pronotum  with 
lateral  carinae  more  divergent  toward  posterior  margin  than  in  rotundipen- 
nis. Eyes  less  protuberant;  frontal  costa  distinctly  sulcate  throughout. 
Tegmina  much  the  same,  separated  by  a  width  of  1.2  mm.  Supra-anal 
plate  more  elongate,  distinctly  longer  than  broad,  the  median  ridge  con- 
fined to  basal  third.  Cerci  as  described  in  key  (Fig.  132,  a.)  Length  of 
body,  ^,14,  9,  23;  of  pronotum,  $,  3.3,  9,  4.8;  of  tegmina,  $,  2.8,  9,4; 
of  hind  femora,  $ ,  9.7,  9 ,  12.7  mm.  Greatest  width  of  tegmina,  $ ,  1.8, 
9.  2.6;  of  hind  femora;  $,  2.3,  9,  3.2  mm."     (Davis.) 

The  above,  taken  in  connection  with  the  key,  presents  the 
salient  points  of  the  original  description  of  this  species.  It  was 
described  from  a  single  pair  taken  by  Mutchler  and  Watson  at 
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DeFuniak  Springs,  Fla.,  Oct.  17 — 19,  the  types  being  in  the  Amer- 
ican Museum  of  Natural  History.  Other  specimens  collected  by 
E.  &  H.  at  the  type  locality,  Aug.  30,  are  in  the  Davis  collection. 

174.     Melanoplus  stegoceecus  Rehn  &  Hebard,  1916,  223. 

Form  of  M.  rotundipennis  but  slightly  larger  and  more  compact.  Color 
much  as  there,  the  black  postocular  stripe  extending  the  full  length  of  pro- 
notal  lobes  and  along  the  sides  to  middle  of  abdomen  in  both  sexes.  Dor- 
sal surface  of  abdomen  and  outer  face  of  hind  femora  often  largely  fus- 
cous; upper  and  inner  faces  of  hind  femora  with  three  blackish  cross-bars. 
Disk  of  pronotum  rounded  into  the  lateral  lobes,  the  lateral  carinae  very 
faint,  feebly  divergent  backward,  male,  more  strongly  so,  female;  hind 
margin  of  metazona  rounded,  without  trace  of  median  notch.  Tegmina  al- 
most as  broad  as  long,  tips  subtruncate,  more  distinctly  so  in  female.  Su- 
pra-anal plate  elongate-triangular,  the  median  basal  ridges  very  broad,  the 
sulcus  between  them  wide,  shallow,  ill  defined,  percurrent  or  nearly  so 
(Fig.  133,  c.)  Cerci  as  described  in  key,  the  apical  sixth  impressed.  Sub- 
genital  plate  rather  narrow,  subcompressed,  about  2  mm.  in  length,  its 
apex  narrowly  rounded.  Length  of  body,  $,  15 — 17.5,  9,  19 — 22;  of  pro- 
notum, $ ,  3.8—4,  $,  4.8—5;  of  tegmina,  $,  3—3.2,  $,  3.8—4.2;  of  hind  fe- 
mora, $,  10 — 11,  $,  11.5—12.5  mm.  (Fig.  134,  a.) 


Fig.   134- 
ularis.    X    ^• 


Lateral  outlines  of  males  of  Melanoplus. 
(After  R.  &  H.) 


o,  stegocercus;  b,  mirus;  c,  scap- 


The  above  description  was  drawn  from  a  series  of  specimens  in 
the  Philadelphia  collections  taken  by  R.  &  H.  near  Groveland, 
Ga.,  Sept.  21.  The  unique  male  t3pe  collected  by  Bradley  July 
28,  was  from  the  same  locality.  There  is  no  record  of  its  occur- 
rence elsewhere,  nor  of  its  habits. 

175.     Melanoplus  scapxh^abis  Rehn  &  Hebard,  1916,  226. 

Color  and  measurements  as  in  stegocercus.  The  male  differs  in  the 
form  of  cerci  as  described  in  key  and  shown  in  Fig.  132,  the  apical  third 
being  widely  expanded,  broadly  emarginate,  the  upper  outer  lobe  the 
longer  with  apex  rounded.  Subgenital  plate  a  little  shorter,  less  com- 
pressed with  apex  wider,  subtruncate.  The  females  differ  only  in  having 
the  tegmina  a  little  more  narrow  with  apex  more  evidently  rounded 
(Fig.  134,  c.) 

Known  only  from  Jesup,  Sandfl}-  and  Isle  of  Hope,  Ga.,  and 
Woodville,  Fla.,  Sept,  1 — 3.  At  Jesup  it  was  found  "in  a  re- 
stricted area  of  a  sandy  tract  covered  with  low  bushy  plants, 
such  as  Myrica  pumila  Michx.,  Quercus  minima  Sarg.,  gall-berry 
bushes  and  saw  i)almettoes,  and  at  the  other  localities  "in  scant 
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undergrowth  of  the  slightly  more  elevated  portions  of  the  flat, 
almost  swampy  gray -bark  pine  woods."     {R.  &  JET.) 

Very  close  to  stcgocercus  and  may  prove  to  be  only  a  variety 
of  that  species. 

176.  Melaxopltjs  iiiBus  Rehn  &  Hebard,  1916,  224. 

"Size  and  form  similar  to  moderately  large  South  Florida  males  of  M. 
puer.  Tegmina  much  as  in  M.  rotundipennis,  their  apices  more  or  less 
noticeabl}'  truncate.  Extremity  of  abdomen  tumid,  greatly  produced  and 
upcurved.  Supra-anal  plate  simple  as  in  scapularis,  but  with  lateral  mar- 
gins very  weakly  convex  and  converging  evenly  caudad  (Fig.  133,  d.) 
Cercl  as  described  in  key,  all  of  the  narrowing  and  widening  due  to  the 
curvature  of  the  dorsal  margin,  the  ventral  margin  almost  straight,  the 
apices  of  the  two  cerci  subattingent  just  beyond  the  distal  extremity  of  the 
supra-anal  plate  (Fig.  132,  e.)  Disto-ventral  abdominal  segment  produced 
mesad  in  a  very  small  sharp  point.  Subgenital  plate  as  described  in  key. 
Females  closely  resembling  the  large  ones  of  M.  puer,  the  principal  sulcus 
more  decided  on  dorsum  of  pronotum;  smaller  and  more  compact  with 
shorter  and  more  robust  limbs  than  those  of  M.  rotundipennis.  Color 
much  as  in  rotundipennis,  the  males  with  ventral  margins  of  caudal  fe- 
mora sharply  pale  and  quite  striking,  this  marking  broader  proximad  (Fig. 
134,  6.)  Length  of  body,  $,  15.5 — 16.2,  $,  18.8—20;  of  pronotum,  $, 
3.6—3.8,  9,  4.1 — 4.7;  of  tegmina,  $,  3—3.7,  $,  3.7 — 4.3;  of  hind  femora, 
$,  9.4—9.8,  $,  10.6—11.2  mm."     (R.  &  H.) 

The  above  comprises  the  salient  features  of  the  original  de- 
scription. The  species  was  described  from  three  pairs  taken  at 
Weldon,  X.  Car.,  July  24,  where  it  "was  found  very  scarce  in 
scattered  woods  of  low  pines  and  oaks,  with  a  typical  ammophytic 
undergrowth  of  huckleberry  and  other  low  bushes  and  plants. 
The  insects  were  war}-,  but  were  found  to  hide  constantly,  so  that 
by  careful  approach  they  were  picked  up  with  ease."  No  other 
record  is  known. 

177.  Melaxoplus  strumosus  Morse,  1904a,  11. 

Deep  reddish-brown  above,  whitish  or  flavescent  beneath.  Postocular 
fuscous  stripe  indistinct  female,  deep  black  and  extending  on  to  abdomen, 
male.  Hind  femora  very  faintly  obliquely  bifasciate  with  fuscous.  Hind 
tibiae  glaucous,  paler  at  base  and  tip,  the  spines  black  tipped.  Disk  of 
pronotum  twice,  male,  or  once  and  a  half  female,  as  long  as  wide,  midcarina 
percurrent.  Prosternal  spine  prominent,  flattened,  subcylindric,  slightly 
curved  backward,  apex  transversely  excised,  the  angles  rounded.  Teg- 
mina small,  obovate,  two-thirds  as  long  as  pronotum,  attingent  or  slightly 
separated,  their  tips  broadlj'  rounded.  Male  abdomen  subclavate,  the  sub- 
genital  plate  and  preceding  segment  tumescent,  broader  than  deep,  greatly 
elongated,  the  former  elongate  scoop-shaped,  bluntly  rounded  at  apex. 
Supra-anal  plate  as  described  in  key,  its  disk  with  a  prominent  transverse 
median  ridge  crossing  two-thirds  its  width;  furcula  broad  at  base,  then 
suddenly  narrowed  to  finger-like  projections  whose  tips  reach  the  ends  of 
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the  transverse  ridge,  thus  enclosing  a  shallow,  subquadrate  basal  median 
sulcus  (Fig.  133,  f.)  Cerci  slender,  two-thirds  as  long  as  supra-anal  plate, 
tapering  evenly  in  basal  half  to  one-fourth  the  basal  width,  the  apical  half 
bent  gently  upward  and  inward,  the  tip  slightly  expanded,  obliquely  ex- 
cised, with  upper  angle  rounded,  ventral  one  acute  (Fig.  132,  /.)  Length 
of  body,  $,  15 — 17,  5,  17.5 — 26;  of  antennae,  ^ ,  6,  $,7;  of  tegmina,  $, 
2.7,  2,  3.5—4;  of  hind  femora,  5 ,  10,  9,  11.5—13  mm. 

Morse's  tjpes,  w iiicli  I  have  examined,  were  taken  at  Den- 
mark, S.  Car.,  and  DeFuniak  Springs,  Fla.,  Aug.  5 — 15,  from 
among  shrubbery  in  open  pine  woods.  The  known  range  of  the 
species  extends  from  Fayetteville,  N.  Car.,  to  Lookout  Mountain, 
Alabama.  R.  &  H.  (191(>,  228)  record  it  from  a  number  of  locali- 
ties in  the  Carolinas  and  Georgia,  it  having  been  found  by  them 
mainly  among  oak  sprouts  in  pine  woods  and  on  mountain  slopes. 
In  the  majority  of  their  specimens  the  fuscous  bars  of  hind  femora 
were  very  faint  or  lacking,  though  in  a  few  they  were  heavy  and 
very  pronounced. 

Series  V.     The  Mancus  Geoup. 

This  group  consists  of  short,  rather  small  robust  species  of  a 
dull  brown  and  clay-yellow  hue,  having  the  antennae  shorter  than 
hind  femora;  pronotum  rather  short,  feebly  widening  behind, 
more  distinctly  so  in  female,  its  disk  obviously  tectiform;  pro- 
zona  not  over  one-third  longer  than  metazona,  the  latter  with 
hind  margin  broadly  rounded  or  very  obtuse-angulate,  median 
carina  distinct  onlj'  on  metazona ;  tegmina  oval,  shorter  than  pro- 
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Fig.  135.  a,  h,  c.  Outlines  of  tegmen,  cercus  and  furcula  of  M. 
mancu-f,  d,  e,  dorsal  and  side  views  of  apex  of  abdomen  of  M.  island- 
lens;  f,  outlines  of  cercus  of  male  of  M.  dk'ergcns;  g,  same  of  M. 
celatiis;   It,  same  of  M.  sylvestris.     (After   Morse  and  McDaniel.) 

notum,  their  dorsal  margins  well  separated,  sometimes  sub- 
attingent  in  male;  i)rosternal  spine  short,  blunt,  conical  or  pyra- 
midal; hind  tibiae  red  with  black  spines;  abdomen  compressed, 
carinate  above,  its  extremity  in  male  but  little  enlarged,  feebly 
upcurved;  supra-anal  plate  triangular,  the  usual  median  groove 
narrow;  furcula  small,  triangular  or  subcylindrical  projections 
lying  on  the  bases  of  the  median  ridges;  cerci  usually  short,  near- 
ly straight,  substyliform  or  laminate ;  subgenital  j)late  small,  con- 
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ieal,  siibpyramidal,  erect,  the  apex  not  over  one-fourth  the  width 
of  base.  Four  species  and  one  variety  are  known  from  our  ter- 
ritory. 

KEY  TO  EASTERX   SPECIES  OF   MAXCUS   GROUP. 

Of.     Cerci  of  male  simple,  not  sub-bifurcate  or  boot-shaped. 

b.  Lateral  carinae  of  pronotum  wanting;  subgenital  plate  of  male 
strongly  narrowed  to  a  prolonged  conical  apex;  tegmina  of  fe- 
male with  tips  broadly  evenly  rounded  (Fig.  135,  a.) 

178.       MANCUS. 

6b.     Lateral  carinae  obvious,  especially  so  on  metazona  of  female;  sub- 
genital  less  narrowed  and  prolonged;   tegmina  of  female  with 
tips  narrowly  rounded  or  subangulate. 
c.     Cerci  of  male  strongly  tapering,  the  apex  much  less  than  one- 
half  the  width  of  base  (Fig.  135,  d,  h) ;  prosternal  spine  stout, 
broad,  the  apex  subtruncate  or  broadly  rounded. 
d.    Median  sulcus  of  supra-anal  plate  percurrent;   cerci  shorter, 
their  length  not  more  than  one-half  more  than  their  basal 
width,  the  apical  fourth  concave  on  cuter  side  (Fig.  135, d.) 

179.       ISLAXDICUS. 

dd.  Median  sulcus  evanescent  on  apical  half  of  supra-anal;  cerci 
longer,  much  more  attenuate,  their  length  nearly  twice  their 
basal  width,  the  apical  fourth  not  concave  without  (Fig. 
135,  h.)  179a.     sylvestris. 

cc.  Cerci  shorter,  sublamellate,  triangular,  tapering  much  less  rap- 
idly to  a  flattened  apex  (Fig.  135  g);  prosternal  spine  more 
slender,  cylindro-conic,  its  apex  narrowly  rounded. 

180.       CELATIS. 

aa.     Cerci  of  male  sub-bifurcate  or  roughly  boot-shaped,  somewhat  similar 
to  those  of  M.  confusus  (Fig.  135,  f.)  181.     divergexs. 

178.     Melaxoplcs  maxcus   (S.  I.  Smith),  1868,  149.     Smith's  Locust. 

Short,  rather  robust,  the  female  much  the  larger.  Dark  brown  above, 
dull  clay  yellow  beneath,  abdomen  and  hind  femora  reddish-brown;  face 
greenish-yellow  flecked  with  fuscous;  antennae  dull  yellow,  dusky  toward 
tips;  the  usual  pisceous  postocular  stripe,  fainter  on  metazona,  bordered 
below  by  dull  yellow;  mesopleura  and  front  half  of  metapleura  black; 
sides  of  basal  half  of  abdomen  of  male  with  a  dark  stripe,  of  female  much 
flecked  with  fuscous.  Lower  face  of  hind  femora  yellow;  knees  in  part 
fuscous;  hind  tibiae  deep  red,  male,  paler  red,  female.  Vertex  feebly  con- 
vex; interocular  space  as  wide  as  frontal  costa  between  the  antennae;  fas- 
tigium  strongly  declivent.  rather  deeply  sulcate,  male,  shallowlj-  concave, 
female.  Frontal  costa  narrowed  above  the  antennae,  male,  nearly  equal 
throughout,  female,  feebly  concave  at  and  below  the  ocellus.  Prozona  one- 
fourth  longer  than  metazona,  its  median  carina  obvious  but  low,  trans- 
verse sulci  deep;  hind  margin  of  metazona  subtruncate  or  broadly  rounded. 
Tegmina  ovate,  two-thirds  the  length  of  pronotum,  separated  by  one-half 
their  width,  female,  less  than  one-fourth,  male.  Prosternal  spine  rather 
short,  conical,  subdepressed,  erect,  blunt,  male,  shorter  and  more  pointed, 
female.  Supra-anal  plate  of  male  elongate-triangular,  the  side  margins 
strongly  elevated;  median  ridges  low,  terminating  at  middle;  furcula  sub- 
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cylindrical,  finger-like,  parallel  projections  lying  on  the  bases  of  the  me- 
dian ridges.  Cerci  longer  than  supra-anal  plate,  the  apical  two-thirds  nar- 
row, of  nearly  equal  width,  incurved  and  feebly  concave  on  outer  face  near 
tip  (Fig.  135,  a,  b,  c.)     Length  of  body,  $,  14 — 17.5,  $,  18 — 25;  of  antennae, 

$,  G.5— 7,    $,  6.5—7.2;  of  pronotum,    $,4,   $,5;  of  tegmina,    $,  2.5—3.5, 

$,  3.5—4.5;  of  hind  femora,  $,  8.3—9,  9,  10—12  mm. 

Speckled  Mountain,  Maine  (Morse)  ;  North  Madison,  Conn., 
Aug.  19 — 28  (W.  8.  B.).  I  first  saw  living  specimens  of  this 
brown  short-winged  locust  on  the  bare  ledges  of  the  Hammonas- 
set  River  near  North  Madison,  Conn.,  in  August,  1896,  where  they 
were  basking  in  the  sunshine  in  company  with  Spharagemon  sawa- 
tile  Morse.  It  is  known  definitely  only  from  four  or  five  New 
England  localities.  Lake  Hopatcong,  N.  J.,  and  Central,  Pa.,  and  is 
usually  found  on  mountain  slopes  at  a  height  of  2,500  to  3,300 
feet,  though  often  on  hilltops  at  much  lower  levels.  Morse  (1898, 
280)  states  that  most  of  his  specimens  were  taken  on  Speckled 
Mountain,  Me.,  where :  ''It  was  plentiful,  associated  with  Podisma 
glacialis  among  the  various  species  of  Vaccinium  on  the  bare  up- 
per portions  of  the  mountain.  It  is  quite  alert  and  agile,  when 
approached  springing  suddenly  and  to  a  considerable  distance, 
sometimes  making  several  leaps  in  succession.  It  probably  ma- 
tures in  late  July  or  early  August  as  it  has  been  taken  on  the 
mountains  from  August  14  to  September  6."  The  Running  Lake, 
Illinois,  record  of  McNeill  (1891)  was  based  on  a  specimen  of 
M.  ohovatipennis  (BL). 

Two  of  the  females  at  hand,  one  from  Speckled  Mountain,  the 
other  from  North  Madison,  have  the  hind  margin  of  pronotum 
with  a  distinct  median  notch,  all  the  others  being  without  trace 
of  such  emargination.  All  the  males  have  the  median  ridges  of 
supra-anal  plate  united  just  beyond  the  middle,  the  very  narrow 
median  sulcus  therefore  confined  to  the  basal  half  of  the  plate  and 
not  percurrent  as  stated  by  Scudder  (1897,  219)  ;  the  apical  third 
of  the  plate  beyond  the  ridges  being  concave,  but  not  sulcate. 
179.     Melanoplus  islandicus  Blatchley,  1898a,  196.     Island  Locust. 

Males  slender,  size  small  for  the  genus;  females  larger,  moderately 
robust.  Dark  wood-brown  above,  greenish-yellow  below;  antennae  uniform 
pale  brownish-yellow.  Face,  lower  halves  of  lateral  lobes  and  metapleura 
dull  yellow,  ivory-white  in  life.  Disk  of  pronotum  dark  brown,  often  with 
scattered  vague  dull  yellow  blotches;  the  usual  dark  bar  on  sides  of  pro- 
zona  and  abdomen  distinct  in  male,  vague  in  female.  Hind  femora  with 
upper  and  inner  faces  faintly,  obliquely  bifasciate  with  fuscous.  Hind 
tibiae  deep  red  with  a  vague  black  annulus  near  base.  Frontal  costa  obvi- 
ously but  shallowly  sulcate  nearly  throughout,  male,  only  just  below 
ocellus,  female.  Prozona  but  one-fifth  longer  than  metazona,  its  median 
carina  obsolete  or  but  faintly  indicated;  lateral  carinae  distinct  on  meta- 
zona,  female,   scarcely   evident,    male.    Tegmina   oval,    about   one-fourth 
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shorter  than  pronotum,  their  inner  margins  well  separated.  Supra-anal 
plate  of  male  elongate-triangular,  its  median  sulcus  very  narrow,  percur- 
rent  or  nearly  so;  furcula  short,  flattish  oblong  projections  Ijung  some- 
what obliquely  on  the  bases  of  the  sharp  narrow  median  ridges  (Fig.  135. 
d.  e.)  Cerci  as  described  in  key.  Subgenital  plate  erect,  conical,  its  sides 
compressed  and  apex  subacute.  Length  of  body,  $,  14.5 — 17,  ?,  19 — 24; 
of  antennae,  $,  6 — 7.5,  $,  7 — 8.5;  of  pronotum,  ^,4,  $,  5.5;  of  tegmina, 
$,  3.5—4,  $,  4—5;  of  hind  femora,  $,  9—9.5,  9,  10.5—11.5  mm. 

LaSalle  Island,  Mich.;  Steuben  Co.,  Ind.,  August  11—19  {W. 
»Sf.  B.)  ;  DeGrassi  Point,  Out  (Wolker).  The  t\pes  of  this  species 
were  taken  by  me  on  LaSalle  Island,  Aug.  17,  1897.  They  were 
found  about  the  borders  of  a  small  clearing  and  along  a  narrow 
pathway  through  the  dense  spruce,  birch  and  hemlock  woods. 
When  approached  they  would  leap  from  the  pathway  into  the 
mosses  and  liverworts  bordering  its  sides,  and  there  remain  quiet 
while  the  intruder  passed  by.  None  were  found  at  a  distance  of 
more  than  ten  feet  from  this  pathway,  though  especial  search  was 
made  for  them.  On  several  subsequent  visits  to  this  and  adjacent 
islands  they  were  found  fairly  plentiful  in  similar  habitats.  Other 
locusts  taken  with  them  were  Circotettix  verruculatus  (Kirby), 
Melanoplus  dodgei  hiironi  Bl.,  and  Camnulo  pelliicida  Scudd.  A 
single  male  of  islandiciis  was  taken  from  a  path  in  a  partly 
drained  tamarack  marsh  near  the  border  of  Clear  Lake,  Steuben 
Co.,  Ind.,  Aug.  11,  1905. 

Outside  of  these  localities  typical  island icus  has  been  recorded 
only  from  DeGrassi  Point.  Ft.  William,  Aurora,  Toronto  and 
Georgian  Bay,  Ontario,  and  near  Pequaming,  Douglas  Lake  and 
Porcupine  Mountains,  Mich.  At  DeGrassi  Point  and  Aurora 
Walker  took  his  types  of  M.  ahortivus  {Can.  Ent.  1898,  92),  a 
synonym  of  islandiciis,  "from  openings  in  rich  shady  woods  and 
on  their  borders,  especially  where  the  timber  is  of  a  coniferous 
growth.  Seldom  more  than  one  or  two  were  seen  at  once,  though 
by  diligent  search  specimens  can  be  secured  almost  any  day  dur- 
ing the  proper  season,  which  lasts  from  the  first  week  in  July 
to  the  beginning  of  October.''  Near  Pequaming  Hebard  (1909) 
found  islandicus  scarce  and  very  local  in  distribution,  only  one 
colony  of  any  size  being  found  during  three  summers'  collecting. 
This  was  in  a  growth  of  small  hardwood  trees.  At  Douglas  Lake, 
Vestal  (1914)  took  it  in  deep  moist  forests  of  beech,  maple  and 
hemlock,  July  26— Aug.  12. 
179a.     Mexanoplus  islandicus  syxvestris  Morse,  1904a,  10. 

"A  near  relative  of  islandicus,  differing  chiefly  in  the  form  of  the  male 
cerci  (Fig.  135,  h)  which,  while  of  the  same  general  structure,  are  nar- 
rower at  base  and  have  the  distal  half  bent  slightly  upward  and  drawn  out 
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into  a  slender  compressed,  sub-styliform  tip,  the  whole  appendage  being  one 
and  three-quarters  or  twice  as  long  as  the  width  of  base."  (Morse.) 
Females  inseparable  from  those  of  islandicus.  Furcula  of  males  somewhat 
longer  and  stouter,  finger-like  projections  lying  parallel  on  or  within  the 
bases  of  the  median  ridges  instead  of  somewhat  obliquely  across  them  as 
in  islandicus. 

M.  sylvestris  was  described  from  Blowing  Rock,  Linville  and 
and  Pineola,  N.  Car.,  the  specimens  being  taken  July  13  and  Au- 
gust 28  in  cold  deciduous  forests,  where  they  were  found  leaping 
actively  about  among  the  undergrowth  of  Vaccinium,  Gaultheria . 
Galax,  etc.,  at  elevations  of  3,500  to  4,000  feet. 

Morse  (loc.  cit.)  says:  ''The  three  species  islandicus^  celatits 
and  sylvestris  are  evidently  nearly  related  descendants  of  the  same 
parent  form,  modified  by  isolation.  Intergrades  may  yet  be  dis- 
covered." R.  &  H.  (1916,  229)  record  sylvestris  from  several 
points  in  Rabun  Co.,  Ga.,  and  from  Black  Mountain,  N.  Car.,  and 
add:  "This  form  is  clearly  an  offshoot  of  M.  islandicus  as  stated 
by  Morse,  probably  but  a  geographic  race."  Since  the  form  of  the 
cerci,  furcula,  etc.,  are  known  to  be  extremely  variable  in  other 
species  of  short-winged  Melanoplus,  I  place  sylvestris  as  a  south- 
ern variety  or  race  of  islandicus. 

180.  Melanoplus  celatus  Morse,  1904a,  10. 

Closely  related  to  M.  islandicus,  agreeing  with  it  in  size,  coloration, 
markings  and  form.  The  males  differ  in  the  form  of  cerci,  as  described 
in  key  (Fig.  135,  g)  and  in  having  the  furcula  longer,  more  robust,  lying 
parallel  on  the  bases  of  the  median  ridges;  subgenital  plate  wider,  much 
less  tapering,  its  apex  narrowly  rounded,  not  conical  as  in  islandicus. 
Females  scarcely  separable,  somewhat  stouter,  pronotum  widef,  tegmina 
larger,  more  approximate  above. 

Monterey,  Va.,  Aug.  20 — Sept.  11  (Fox).  Morse's  types  were 
from  Wytheville,  Va.,  where  they  Avere  found  in  shrubby  growth 
among  pines  on  dry  stony  soil  at  a  height  of  3,000  to  3,500  feet. 
In  the  mountain  sections  of  Virginia  Fox  has  taken  celatus  at  Jar- 
man  Gap,  Monterey  and  Hot  Springs,  July  30 — Sept.  7.  He  states 
(1917,  220)  that  it  "appears  to  be  very  sporadic  in  distribution 
and  usually  very  scarce.  All  specimens  were  taken  in  or  close  to 
open  deciduous  woods  on  mountain  slopes  in  grassy  or  shrubby 
undergrowth." 

181.  Melanoplus  divergens  Morse,  1904a,  8. 

Size  and  appearance  of  other  members  of  the  series,  but  easily  distin- 
guished by  the  sub-bifurcate  cerci.  General  color  as  in  the  others,  the 
fuscous  markings  on  sides  of  hind  femora  more  evident.  Vertex  blunt. 
Pronotum  broad  with  flattened  disk,  subangulate  at  junction  with  lateral 
lobes,  the  mldcarina  distinct  on  metazona,  absent  on  prozona.  Prosternal 
spine   short,   usually  conical   with   acutely   pointed   tip,   sometimes   much 
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broadened  laterally  with  wide,  bluntly  rounded  apex.  Tegmina  shorter 
than  pronotum,  ovate  or  ovate-lanceolate,  usually  covering  second  abdo- 
minal segment,  subattingent  in  male,  widely  separated  in  female,  their 
tips  sharply  rounded.  Subgenital  plate  with  apex  truncate  or  slightly 
emarginate.  the  sides,  viewed  from  above,  nearly  straight.  Supra-anal 
plate  longer  than  wide,  triangular,  pointed  at  apex,  the  sides  convex. 
Furcula  stout,  feebly  tapering  parallel  projections  about  equalling  the  last 
segment  in  length  and  lying  on  the  bases  of  the  median  ridges.  Cerci 
roughly  boot-shaped,  the  base  very  broad,  a  little  longer  than  wide;  apical 
two-fifths  bent  abruptly  upward  at  an  angle  of  35°  or  40°,  narrowed  to 
about  one-half  the  width  of  base  and  tapering  to  a  broad,  evenly  rounded 
blunt  apex:  the  dorsal  margin  at  the  angle  or  bend,  deeply  concave,  ven- 
tral margin  strongly  angulate  and  beyond  the  angle  straight  or  slightly 
concave,  thus  forming  a  sub-bifurcate  organ  as  long  as  the  supra-anal 
plate;  the  whole  appendage  being  thick,  strongly  convex  externally,  es- 
pecially on  tip  which  is  curved  gently  inward  (Fig.  135,  f.)  Length  of 
body,  S,  9—10,  $,  11—20;  of  antennae,  $,  6—6.5,  $,  6—7;  of  tegmina, 
S  ,  2—3.  $  .  2 — 4;  of  hind  femora,  $  ,  8.5 — 9.5,  $  ,  9.5 — 11  mm. 

"Balsam.  Jackson  Co.,  N.  Car.,  July  24 — Aug.  10.  Thirty-three 
specimens  found  in  Yaccinium  thickets  and  other  low  shrubbery 
in  deciduous  forests  and  clearings  at  an  elevation  of  5,000  to  6,000 
feet."     (.lAo/se.) 

R.  &  H.  <  1910a,  634)  record  six  additional  specimens  taken 
October  7  at  the  same  place ;  the  males  exceeding  ^lorse's  measure- 
ments by  4  mm. 

Series  VI.     The  Sccdderi  Grocp. 

Species  of  medium  or  small  si/e  and  rather  robust  form,  hav- 
ing the  general  color  grayish  or  russet-brown  with  the  usual  dark 
postocular  stripe  of  the  genus  feebly  developed,  often  absent  in  fe- 
males: hind  tibiae  red  with  black  spines;  disk  of  pronotum  rela- 
tively short  with  sides  subparallel.  male,  feebly  divergent  back- 
ward, female,  surface  slightly  convex  or  feebly  tectiform.  median 
carina  low.  distinct  throughout ;  prozona  not  over  one-half  longer 
than  metazona,  the  latter  finely  rugose-]>unctate  with  hind  mar- 
gin obtuse-angulate  or  broadly  rounded ;  tegmina  usually  about  as 
long  as  or  slightly  longer  than  pronotum,  oval  or  sub-lanceolate, 
their  dorsal  margins  attingent  or  overlapping,  tips  subacuminate 
or  obliquely  rounded,  dorsal  and  lateral  fields  feebly  if  at  all  de- 
fined ;  prosternal  spine  stout,  subcylindrical,  with  blunt  rounded 
apex;  hind  femora  rather  slender,  usually  distinctly  surpassing 
abdomen,  male,  reaching  its  tip  or  slightly  beyond,  female,  their 
color  nearly  uniform,  rarely  with  faint  fuscous  bars  on  upper  face; 
extremity  of  male  abdomen  but  slightly  enlarged,  usually  nearly 
horizontal,  subgenital  plate  broad  at  base,  rapidly  tapering  to  a 
narrow  apex,  usually  without  apical  or  sub-apical  tubercle. 
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Four  species  and  two  varieties  of  the  group  occur  in  our  terri- 
tory, two  of  them  with  extended  range,  the  others  confined  to  the 
southern  coastwise  states. 


Fig.  136.  a.  Outline  of  tegmen  of  female  of  M.  scudderi;  fc,  outline  of  male  cercus  of 
same;  c,  same  of  M.  carnegiei:  e,  same  of  M.  quercicola;  d,  side  view  of  apex  of  male 
abdomen  of  M.  dawsoni  .   (After  Morse  and  R.  &  H.) 

KEY  TO  EASTEBN   SPECIES  OP  SCUDDERI  GKOUP. 

a.     General  color  grayish-  or  dark  reddish-brown;  size  smaller,  the  males 
not  over  18.5  mm. 
b.     Furcula  nearly  half  the  length  of  the  supra-anal  plate  (Fig.  137) ; 
prozona  as  broad  as  or  broader  than  long;  tegmina  ovate-lanceo- 
late, subcuminate,  slightly  longer  than  pronotum   (rarely  fully 
developed.)  182.     dawsoni. 

66.     Furcula  very  short  or  wanting,  when  present  scarcely  half  the 
length  of  the  last  dorsal  segment  (PI.  Ill,  6);  prozona  longer 
than  broad, 
c.     Tegmina  as  long  as  or  slightly  longer  than  pronotum,  their 
tips  subacuminate;  cerci  subfalcate,  their  rounded  tips  about 
half  as  broad  as  base  (Fig.  136,  a,  6.)  183.     scuddeki. 

cc.     Tegmina  shorter  than  pronotum,  their  tips  narrowly  rounded; 
cerci  shorter,  triangular,  their  tips  less  than  one-fourth  as 
broad  as  base  (Fig.  136,  c.) 
d.     Cerci  rather  broadly  triangular,  tapering  evenly  from  base  to 
apex;    furcula   short   finger-like   or   triangular   projections 
lying  on  the  bases  of  the  median  ridges.       184.     carxegiei. 
dd.     Cerci  elongate-triangular,  tapering  from  base  to  middle,  the 
apical  half  very  narrow,  of  nearly  equal  width  throughout; 
furcula  represented  only  by  swollen  convexities  of  the  mar- 
gins of  median  notch  of  last  dorsal  segment. 

184a.     acidocebcus^ 

aa.     General  color  pale  reddish-yellow  or  ochraceous-tawny ;  larger,  males 

19  or  more  mm.  in  length. 

e.     Tegmina  broadly  oval  with  tips  feebly  truncate  the  females  with 

dorsal  and  lateral  fields  slightly  but  obvously  defined;  cercus 

a  triangular  plate,  slightly  less  than  twice  as  long  as  its  basal 

width,  its  apical  fourth  not  incurved.  185.     davisi.* 

ee.     Tegmina  oval,  their  tips  rounded  and  dorsal  and  lateral  fields 

not  defined;  cercus  more  slender,  slightly  over  twice  as  long  as 

its  basal  width,  its  apical  fourth  much  narrower  and  curved 

inward  (Fig.  136,e.)  185a.    quebcicola." 


"These  two  forms  were  placed  by  Hebard  in  the  genus  Eotettix,  he  stating  (1918, 
153)  that  "in  general  appearance  these  insects  suggest  rather  strongly  a  very  large  and 
exceedingly  smooth  development  of  the  Scudderi  group  of  the  genus  Melanoplus.  The 
general  structure,  however,  satisfies  us  that  they  must  be  assigned  to  Eotettix."  Now  the 
principal  structural  characters  of  the  genus  Eotettix  as  g^iven  by  Scudder,  its  founder 
(1897a,  11),  are  the  presence  of  a  distinct  subapical  tubercle  on  subgenital  plate  of  male, 
a  sharply  acuminate  prosternal  spine,  distinctly  developed  furcula  and  styliiorm  cerci,  all 
of  which  characters  tail  in  davisi  and  quercicola.  I  have,  therefore,  placed  them  in  this 
series  of  Melanoplus. 
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Fig-  ''^37 •  Dorsal 
view  of  apex  of 
male  abdomen  of 

M.  dawsoni. 
(After    Lugger.) 


182.     Melanoplus  dawsoni  (Scudder),  1875f,  343.     Dawson's  Locust. 

Size  small  or  medium,  the  sexes  subequal.  Above  grayish-  or  olive- 
brown,  tinged  with  fuscous,  beneath  dull  yellow;  the  piceous  postocular 
stripe  extending  only  to  metazona,  subobsolete  in  female;  face  and  lower 
half  of  pronotal  lobes  olive-gray;  metapleura  in  great  part  white.  Hind 
femora  reddish-yellow,  their  upper  and  inner  faces  usually  with  faint  fus- 
cous cross-bars.  Interocular  space  about  twice  the  breadth  of  first  an- 
tennal  joint.  Frontal  costa  convex  above  the  ocellus,  female,  nearly  flat 
throughout,  male  distinctly  punctate.  Pronotum  short,  the  disk  convex; 
prozona  slightly  longer  than  wide,  male,  subquadrate,  fe- 
male, less  than  one-third  longer  than  metazona,  the  latter 
with  hind  margin  obtuse-angled.  Tegmina  as  described  in 
key.  Supra-anal  plate  elongate-triangular,  its  apex  acute, 
lateral  margins  broader  and  more  elevated  on  basal  half; 
median  sulcus  rather  shallow,  percurrent.  Furcula  con- 
sisting of  a  pair  of  subparallel,  slender,  flattened  tapering 
processes  lying  outside  the  median  ridges  (Fig.  137.) 
Cerci  shorter  than  supra-anal  plate,  subfalcate,  the  apical 
third  less  than  half  the  width  of  base,  feebly  concave 
without,  the  tips  rounded.  Subgenital  plate  small,  longer 
than  broad,  subpyramidal,  apically  compressed,  the  apical  margin  but  fee- 
bly elevated.  Length  of  body,  $,  14 — 17,  $,  19 — 22;  of  antennae,  $,  7.5, 
$,  6.3;  of  pronotum,  $,  3.5 — 4,  $,  5.5 — 6;  of  tegmina,  $,  5.3 — 7,  $,  5 — 6; 
of  hind  femora,  $,  8.7—9,  $  10—10.5  mm.  (Fig.  138.) 

Toronto,  Ontario  (Walker)  ;  Crawford  Co.,  Iowa;  Lincoln  and 
Valentine,  Neb.  (Bruner).  Scudder  (1900a,  102)  has  recorded  this 
species  from  Brunswick,  Me. ; 
Morse  (1919)  from  Manchester, 
X.  H.,  and  Shull  (1911,  226) 
from  Saginaw  Bay,  Mich.  It  is 
also  known  from  northern 
Pennsylvania.  E.  M.  Walker 
(1899,  31)  states  that  it  is  not 
uncommon  near  Toronto,  "fre-  ^'^-  '^^^  ^^^^^-  <-^^*^'  Lugger.) 
quenting  dry  sandy  soil,  generally  somewhat  bushy  or  scrubby,  but 
also  occurring  in  open  sandy  fields.  At  McDonald's  Falls  on  the 
Severn  River,  Out.,  it  was  found  in  a  sandy  and  somewhat  hilly 
district,  thinly  wooded  with  oak  and  white  pine  and  with  a  scat- 
tered undergrowth  of  blueberry,  Jersey  Tea  and  Sweet  Fern 
shrubs.  The  above  are  the  only  records  from  our  territory,  the 
general  range  of  the  species  extending  over  central  southern  Can- 
ada, and  from  Iowa  to  Minnesota  and  Wyoming,  southwest  to 
northern  New^  Mexico.  A  long-winged  form  (var.  completus  Scud- 
der) with  tegmina  15 — 17  mm.  in  length,  fully  developed  and 
greatly  surpassing  the  hind  femora,  is  known,  but  appears  to  be 
scarce. 
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Bruner  records  dawsoni  as  not  rare  in  Nebraska  on  low 
grounds,  while  Somes  (1914,  77)  states  that  in  Minnesota,  between 
June  21  and  Sept.  10,  "it  is  a  much  more  common  and  widely  dis- 
tributed species  than  31.  scudderi  and  appears  to  adaj^t  itself  to 
more  varied  conditions  of  habitat  than  any  other  of  our  braehyp- 
terous  forms,  being  most  abundant  amid  such  brushy  growths  as 
Symphoriccnjjos.  Coryliis  and  Taxus."  It  is  said  by  Gillette  to 
be  common,  up  to  8,000  feet,  on  the  foothills  in  Colorado,  where 
mountainous  plants  and  scrub  oaks  form  practically  the  only  vege- 
tation. Pczotettix  teUustris  Scudder  (1876,  502)  and  P.  ahditum 
Dodge  (1877,  113)  are  synonyms.  M.  dawsoni  is  a  somewhat  aber- 
rant form  of  the  present  group,  but  is  apparently  more  closely 
related  to  its  members  than  to  those  of  the  next  group  with  some 
of  which  it  was  classed  by  Scudder. 

183.     Melaxoplus    scxidderi    (Uhler),   1864,    555.     Scudder's    Short-winged 

Locust. 

Size  small  for  the  genus,  medium  for  the  group,  the  females  distinctly 
the  larger.  Above  dull  reddish-  or  wood-brown,  nearly  uniform  in  the 
female;  face  greenish-yellow,  much  mottled  with  fuscous;  the  male,  and 
sometimes  the  female,  with  an  indistinct  postocular  fuscous  stripe  reaching 
the  metazona.  Upper  surface  of  abdomen  often  clouded  with  fuscous. 
Hind  femora  usually  with  two  faint  dark  bars  on  upper  and  inner  faces, 
knees  blackish.  Under  surface  dull  clay-  to  bright  yellow.  Interoculat 
space  about  as  broad  as  frontal  costa,  female,  two-thirds  as  broad,  male; 
fastigium  strongly  declivent,  its  median  concavity  shallow.  Frontal  costa 
feebly  sulcate  at  and  below  the  ocellus,  female,  nearly  throughout,  male. 
Pronotum  with  disk  broadly  convex,  prozona  from  a  fourth  to  a  half  longer 
than  the  densely  punctate  metazona;  front  margin  truncate  or  nearly  so, 
often  faintly  notched  in  middle,  hind  margin  obtuse-angled.  Tegmina, 
elongate-ovate,  male,  more  broadly  ovate,  female,  their  inner  edges  slightly 
separated  or  attingent,  male,  usually  slightly  over-lapping,  female.  Supra- 
anal  plate  triangular,  its  apex  acute-angulate,  the  median  ridges  narrow, 
sharp,  enclosing  a  narrow,  deep,  almost  percurrent  median  sulcus  which 
slightly  widens  apically  (PI.  Ill,  h.)  Furcula  minute  triangular  pro- 
cesses lying  obliquely  on  the  bases  of  the  median  ridges.  Cerci  as  de- 
scribed in  key,  about  twice  as  long  as  their  basal  breadth,  slightly  incurved, 
their  apical  halves  broadly  concave  (Fig.  136,  b.)  Subgenital  plate  small, 
conical,  the  upper  margin  subacute.  Length  of  body,  $ ,  16.2 — 18.5,  $ . 
22 — 24;  of  antennae,  $  and  $,  7.5 — 8;  of  pronotum,  $,  5.2 — 5.6,  $,  6.2 — 
6.7;  of  tegmina,  $,  5.2—5.5,  $,  7—8;  of  hind  femora,  $,  10.5—12,  $. 
12.5—14  mm. 

Tn  Indiana  this  dull  colored  locust  is  the  most  abundant  of 
the  short-winged  s])ecies  of  Mrlannphis,  occurring  throughout  the 
State,  but  more  common  in  the  southern  portion.  Tn  the  central 
counties  it  begins  to  reach  maturity  about  August  5th,  and  has 
been  taken  as  late  as  November  22d.     It  is  one  of  the  most  com- 
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moil  of  the  late  autuinii  locusts,  freqiientiog  the  borders  of  open 
woods,  fence  rows  and  roadsides,  especially  in  dry  situations 
where  blue-grass  abounds.  On  warm  sunny  afternoons  in  Novem- 
ber, it  may  often  be  seen  resting  quietly  on  the  sides  of  logs,  or 
the  lower  part  of  rail  or  board  fences,  and  apparently  enjoying  the 
sunshine.  Tn  the  center  of  the  city  of  Indianapolis  I  have  often 
noted  it  along  the  edges  of  walks,  though  it  is  less  common  on  the 
lawns  than  its  long-winged  congeners,  fcmnr-ruhrum  and  differ- 
ential is.  It  is  able  to  withstand  quite  severe  frosts  and  has  been 
seen  mating  as  late  as  Xovember  15.  From  Florida  J/,  seudderi  is 
known  only  by  a  single  male  taken  by  Davis  at  ^klonticello,  in  the 
extreme  northern  part  of  the  State. 

The  known  range  of  seudderi  is  a  wide  one,  extending  from 
New  England  west  to  Minnesota  and  central  Nebraska  and  south 
and  southwest  to  northern  Florida,  Oklahoma  and  Ft.  Worth, 
Texas.  In  New  England  Morse  and  Scudder  have  recorded  it  from 
Maine,  Massachusetts  and  Connecticut,  Morse  stating  (1898,  280) 
that  it  is  a  local  but  common  species,  preferring  dry  hillsides 
among  bushes,  roadsides  and  open  woods.  It  is  not  recorded  from 
Canada,  and  in  Michigan  is  known  only  from  Washtenaw  Co. 

Lugger  (1898.  185)  mentions  it  as  uncommon  in  Minnesota, 
and  Somes  records  it  from  only  half  a  dozen  localities,  stating 
that  there  it  reaches  maturity  about  August  20,  and  is  most  com- 
mon in  open  woodlands.  ^lorse  (1907,  52)  records  it  from  numer- 
ous localities  in  Arkansas.  Oklahoma  and  northern  Texas,  and 
calls  it  a  "locally  common,  even  abundant,  and  very  widely  dis- 
ti'ibuted  s])ecies.''  Wherever  .1/.  seudderi  occurs  it  appears  to  be, 
as  in  Indiana,  one  of  the  more  common  of  the  late  autumn  locusts, 
its  gray  and  brown  hues  serving  it  well  for  protection  among  the 
fallen  leaves,  grass  stems  and  other  debris  of  that  season. 
184.     Melaxoplvs  cabxegiei  Morse,  1904a,  10.     Carnegie's  Locust. 

A  medium  sized  species  closely  resembling  seudderi  in  size  and  form. 
General  color  reddish-  in  stead  of  grayish-brown,  the  postocular  black 
stripe  of  male  more  distinct.  Frontal  costa  more  deeply  sulcate.  Disk  of 
pronotum  scarcely  as  wide,  its  sides  subparallel  in  both  sexes,  median 
carina  more  distinct.  Tegmina  shorter,  usually  slightly  overlapping.  Su- 
pra-anal plate  shorter,  its  margins  less  elevated,  median  sulcus  broader,  ter- 
minating at  middle  of  plate.  Furcula  minute,  subcylindrical,  parallel,  ly- 
ing straight  on  the  bases  of  the  median  ridges.  Cerci  scarcely  longer 
than  their  basal  breadth,  three-fifths  as  long  as  the  supra-anal  plate,  thick 
at  base,  tapering  evenly  to  the  straight  apex  (Fig.  136,  c.)  Subgenital 
plate  scoop-shaped,  subconical,  the  apex  narrow,  rounded  or  subtruncate. 
Length  of  body,  $,  14—17.5,  $,  23—24;  of  antennae,  $,  7—8.5.  9,  8.5 — 10; 
of  pronotum,  $,  4.5,  $,  6.3 — 6.7;  of  tegmina,  $,  4 — 4.5,  $,  5 — 6;  of  hind 
femora,  $  ,  10 — 12,  $ ,  13.5 — 14.5  mm. 
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Specimens  at  hand  are  from  Denmark  and  Yemassee,  S.  Car., 
August  10 — Sept.  4.  Its  known  range  is  given  by  R.  &  H.  (1916, 
229)  as  extending  ''from  Sulphur  Springs,  N.  Car.,  Pinnacle  Peak 
and  Blue  Ridge,  Ga.,  sqjith  and  east  as  far  as  Warm  Springs  and 
Macon,  Ga.,  and  Yema,  e,  S.  Car."  It  is  sylvan  in  habitat,  occur- 
ring on  the  ground  am'       the  undergrovrth  of  pine  and  oak  woods. 

184a.     Melanoplus  carnb  iei  acidocebcus  Hebard,  1919a,  290. 

Very  close  to  carneg  li,  the  males  agreeing  absolutely  in  color,  size 
and  measurements,  differing  only  in  the  form  of  cerci  and  less  developed 
furcula  as  described  in  key,  and  in  having  the  median  sulcus  of  supra- 
anal  plate  percurrent  and  subgenital  plate  a  little  wider,  less  conical,  its 
extreme  apex  feebly  thickened  to  form  a  small  tubercle.  Females  slightly 
paler  with  sides  of  pronotum  a  little  less  divergent;  tegmina  slightly 
longer,  their  edges  feebly  overlapping. 

This  locust  was  taken  by  R.  &  H.  in  some  numbers  Sept.  5,  6, 
at  Bainbridge,  Ga.  An  examination  of  the  type  series  at  Phila- 
delphia showed  that  the  male  cerci  and  furcula  were  both  variable 
in  form  and  development,  the  slender  apical  portion  of  cerci  in 
some  individuals  being  much  shorter  than  in  others,  while  the 
furcula  occasionally  had  very  short  projections  from  the  swollen 
bases,  thus  approaching  those  of  carnegiei.  I  therefore  regard 
acidocereus  as  only  an  offshoot  or  incipient  species  as  yet  worthy 
only  of  a  trinomial  name. 

"The  species  was  found  common  in  oak  shoots  in  areas  of  sandy 
soil  overgrown  with  oaks,  and  occasional  among  the  scant  grasses 
and  plants  growing  on  sandy  soil,  in  the  higher  areas  of  the  long- 
leaf  pine  woods."     {Hehard.) 

185.     Melanoplus  davisi  (Hebard),  1918,  153.     Davis's  Oak  Locust. 

Size  large  for  the  group,  the  female  especially  so.  General  color  pale 
brown  to  dull  clay-yellow,  the  usual  broad  postocular  black  stripe,  narrower 
in  female,  extending  back  to  metazona;  lower  part  of  lateral  lobes  clay- 
yellow;  face  russet  to  yellowish.  Tegmina  pale  brown,  male;  dull  clay- 
yellow  above,  slightly  darker  on  sides,  female.  Under  surface  dull  yellow. 
Outer  face  of  hind  femora  reddish-yellow  with  a  paler  ring  near  knee, 
upper  face  buffy  with  two  broad  brown  cross-bars,  these  often  absent  in 
female;  hind  tibiae  coral-red,  the  spines  black.  Interocular  space  about  as 
wide  as  basal  joint  of  antennae,  male,  four-fifths  the  width  of  frontal  costa. 
female.  Fastigium  moderately  produced  and  shallowly  concave.  Frontal 
costa  broad,  sulcate  only  in  the  region  of  the  ocellus.  Pronotum  with  me- 
dian carina  moderately  high;  hind  margin  broadly  obtuse-angulate  or  sub- 
rounded.  Tegmina  broadly  oval,  usually  slightly  overlapping,  as  long  as 
prozona  and  half  the  metazona.  Prosternal  spine  short,  subconical,  its 
apex  blunt,  rounded.  Furcula  consisting  of  two  nearly  attingent  slight 
convexities  from  each  of  which  projects  beyond  the  segment  a  minute 
rounded  appendage.     Supra-anal  plate  moderately  broad,  shield-shape,  its 
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basal  third  strongly  sulcate  with  the  margins  of  the  sulcations  carinate. 
Cerci  as  described  in  key,  the  margins  feebly  convergent  to  the  narrowly 
rounded  apex.  Subgenital  plate  small,  convex,  tapering  to  the  very  narrow 
and  produced  rounded  apex  which  is  without  a  trace  of  the  subapical  tu- 
bercle found  in  the  species  of  Eotettix.  Valve;  of  ovipositor  moderately 
elongate,  not  strongly  curved  distad  to  the'  acute  apices.  Length  of 
body,  $,  18.5 — 22,  9,  25 — 27.2;  of  pronotum,  .8 — 5.2,  $,  6.3 — 7;  of  teg- 

mina,  $,  4.1—5.1,  $,  4.2—5.7;  of  hind  fern  .  $,  11.7—12.9,  9,  14.8- 
— 15.8  mm. 

This  locust  was  taken  by  R.  &  H.  at  DeFuniak  Springs  and 
Pensacola.  Fla.,  Aug.  28 — 30.  At  the  former  place  "it  was  found 
in  sandy  long-leaf  pine  woods,  with  undergrowth  of  wire-grass 
and  many  oak  shoots  and  dwarf  oak.  Wherever  this  type  of  coun- 
try occurred  the  insect  was  found  in  large  numbers,  the  oak  under- 
growth evidently  being  the  food  plant.  The  species  is  truly  tham- 
nophilus.  not  rapid  in  its  movements,  but  jumping  with  great 
power.  When  api^roached,  individuals  often  hid  on  the  under 
side  of  the  oak  leaves  and  when  seized  by  a  sudden  grasp  were 
found  to  cling  tenaciously  to  their  support."  {Hehard.)  At 
Pensacola  it  was  ver^-  rare  among  gallberry  bushes,  Ilex  glabra  L., 
in  low,  sandy  pine  woods. 

185a.     Melaxoplus   davisi   quebcicola    (Hebard),   1918,    156.     Oak-loving 
Locust. 

"Agrees  in  all  respects  with  davisi  except  in  the  following  features: 
Size  somewhat  smaller,  form  less  attenuate.  Tegmlna  slightly  overlap- 
ping, oval,  the  curvature  of  the  margin  greatest  distad,  surface  showing  no 
definition  between  dorsal  and  lateral  fields.  Prosternal  spine  stouter, 
that  of  female  somewhat  flattened  in  front  and  behind.  Supra-anal  plate 
as  in  davisi  except  that  a  transverse  carina  runs  for  a  short  distance  laterad 
from  the  extremities  of  the  carinae  bounding  the  proximal  median  sulcus. 
Cercus  slightly  over  twice  as  long  as  proximal  width,  dorsal  margin  very 
feebly  concave  to  apex,  ventral  margin  feebly  convex  and  converging  to- 
ward dorsal  margin  in  proximal  three-fourths;  the  remaining  narrow  dis- 
tal fourth  of  the  cercus  curved  inward  with  margins  parallel  to  the  rounded 
apex,  this  portion  about  one-third  as  wide  as  the  basal  width  (Fig.  136,  e.) 
Subgenital  plate  with  apex  decidedly  broader,  feebly  bilobate.  Length  of 
body.  $,  16.3—21,  $,  23.2—30.5;  of  pronotum,  $,  4.1—5.2,  $,  5.8—7.2; 
of  tegmina.  $,  3.9—4.8,  $,  5.1—6.8;  of  hind  femora,  $,  10.5—12.3,  $. 
13.5 — 16.5  mm."     (Hebard.) 

The  above  includes  all  the  essential  parts  of  the  original  de- 
scription. The  locust  was  taken  by  R.  &  H.  at  Woodville,  Carra- 
belle  and  Ocala,  Fla.,  Sept.  1—19.  Of  its  habits  Hebard  (1918, 
158)  says:  "The  species  was  found  common  in  sandy  long-leaf 
pine,  Pinus  palustris  Mill,  flatwoods  among  dwarf  oak  and  oak 
shoots  at  Woodville ;  very  few  in  scrub  oak  and  oak  shoots  on  flat 
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sandy  soil  at  Carrabelle,  and  few  in  oak  clumps  at  from  two  to 
five  feet  from  the  ground  at  Ocala,  in  an  environment  very  similar 
to  that  at  Wood vi lie.  The  species,  like  davisi,  is  thamnophilus, 
not  rapid  in  movement,  but  extremely  powerful  in  leaping  and  un- 
usually able  in  hiding  in  the  oak  undergrowth  to  which  it  is 
peculiar." 

An  examination  of  the  type  series  of  both  davisi  and  querci- 
cola  showed  that  the  entire  general  facies  of  the  two  is  the  same ; 
the  color  varjing  only  in  the  slightly  greater  width  of  the  dark 
pronotal  stripe  in  the  female  of  davisi.  The  definition  between 
the  dorsal  and  lateral  fields  of  tegmina  in  that  species  is  very 
slight  and  evident  only  in  the  females.  The  only  difference  of  any 
note  between  the  two  is,  therefore,  that  of  the  form  of  the  male 
cerci  as  described  in  kej',  and  this  also  is  not  greater  than  that 
shown  among  races  of  other  species  of  short-winged  Melanopliis. 
I  therefore  regard  quercicola  as  only  an  incipient  race  or  variety 
of  davisi,  it  bearing  the  same  relation  to  davisi  that  acidocercus 
does  to  carnegiei.  In  fact  all  four  forms  are  so  closely  related 
that  the  tyro  will  have  much  difficulty  in  separating  them.  The 
cerci  of  davisi  are  of  the  same  form  as  those  of  carnegiei,  the  fig- 
ure 13  of  Hebard  (1918,  PL  VIII)  showing  the  apex  entirely  too 
blunt. 

Series  VII.     The  Fasciatus  Group. 

Medium  or  large-sized  species  of  robust  form  and  dull  hue,  hav- 
ing the  antennae  about  as  long  as,  male,  or  two-thirds  as  long,  fe- 
male, as  hind  femora;  prozona  usually  (juadrate,  flat  or  feebly 
tectiform,  rarely  more  than  one-fourth  longer  than  metazona,  its 
sides  parallel,  front  margin  truncate;  metazona  flat,  its  sides 
parallel,  male,  usually,  but  never  strongly,  diverging,  female,  its 
hind  margin  obtuse-angulate ;  median  carina  low  but  distinct  on 
metazona,  absent  or  with  a  trace  near  front  margin  only  on  pro- . 
zona;  lateral  carina^  wanting;  tegmina  sub-lanceolate,  distinctly 
longer  than  ])ronotum,  covering  from  one-half  to  three-fourths  the 
abdomen,  their  tips  narrowly  rounded  or  subacute,  inner  margins 
overlapping,  dorsal  and  median  areas  sharply  defined;  prosternal 
spine  variable;  hind  femora  bifasciate  with  fuscous  on  upper  and 
outer  faces ;  hind  tibia*  normally  wholly  or  in  great  part  red,  often 
with  basal  third  pale,  the  spines  black ;  abdomen  com[)ressed,  car- 
inate,  more  strongly  so  in  female,  the  extremity  in  male  enlarged, 
upcurved;  furcula,  when  present,  very  short,  flattened,  oblong  or 
triangular  projections  lying  on  the  sides  of  the  median  ridges  of 
supra-anal  plate;  cerci  and  subgenital  i)late  variable  in  the  dif- 
ferent species. 
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In  length  and  form  of  tegniina  the  members  of  this  group  are 
intermediate  between  the  previous  groups  and  the  long-winged 
species  of  Melanoplus.  Their  feebly  developed  furcula,  however, 
show  that  they  are  more  closely  related  to  the  short-winged  spe- 
cies previously  treated  than  to  the  long-winged  ones. 


Fig.  139.  Lateral  views  of  apical  portions  of  male  abdomens  of  Melanoplus. 
a,  fasciatiis;  h.  querneiis;  c,  nigrescens;  d,  liuroni.  X  4-  (After  Pettit,  R.  & 
H.  and  Scudder.) 

KEY   TO    EASTERN    SPECIES    OF    THE    FASCIATUS    GROUP. 

Lower  face  of  hind  femora  not  deep  red;    interspace  between  meso- 
sternal  lobes  of  male  distinctly  longer  than  broad;   subgenital  plate 
of  male  not  or  very  feebly  tuberculate  at  apex  (PI.  Ill,  g.) 
b.     Smaller,  length  of  body,  male,  less  than  20  mm.,  of  female,  not 
more  than  23  mm.;  tegmina  covering  two-thirds  or  more  of  ab- 
domen; prozona  of  male  but  little  if  any  longer  than  metazona. 

186.      FASCIATUS. 

bb.     Larger,  length  of  body,  male,  21  or  more,  of  female,  24  or  more, 
mm.;   tegmina  rarely   (guerneus)   covering  more  than  half  the 
abdomen;   prozona  of  male  usually  one-fourth  or  more  longer 
than  metazona. 
c.     Apical  margin  of  subgenital  plate  of  male  rounded,  not  or  but 
feebly  elevated  at  middle;   cerci  of  male,  broad,  flat,  feebly 
narrowed  at  middle,  the  apical  third  as  wide  or  slightly  wider 
than    base,    the    apex   broadly    rounded,    not   incurved    (Fig. 
139,  ft)  ;  tegmina  slightly  longer  than  head  and  pronotum  to- 
gether; furcula  wanting  or  scarcely  evident.     187.     querneus. 
cc.     Apical  margin  of  subgenital  plate  distinctly  raised  or  prolonged 
at  middle;  cerci  not  as  described  in  c.  their  apical  third  either 
incurved    truncate,    or    obliquely    transverse;     tegmina    not 
longer  than  head  and  pronotum  together. 
d.     Furcula  of  male  distinct  but   small;    apical  margin  of  sub- 
genital  plate   feebly  but   obviously  produced   backward   at 
middle. 
e.     Prozona  not  more  than  one-fourth  longer  than  metazona; 
apex    of    male  cerci    subtruncate    with    angles    rounded 
(Fig.  139,  c) ;   subgenital  plate  with  a  slight  tubercle  at 
apex.  188.     nigrescens. 

ee.  Prozona  one-third  or  more  longer  than  metazona;  apex  of 
male  cerci  broadly  rounded;  subgenital  plate  without  a 
tubercle  at  apex  (PI.  Ill,  h.)  189.     walshii. 

dd.  Furcula  wanting,  the  last  dorsal  segment  narrowly  parted  at 
middle;  apex  of  subgenital  plate  abruptly  rounded  and 
rather  strongly  elevated,  but  not  prolonged  backward;  api- 
cal half  of  cerci  expanded  into  an  obliquely  transverse  oval 
lobe.  190.     ponderosus. 
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aa.  Lower  face  of  hind  femora  deep  red;  interspace  between  mesosternal 
lobes  distinctly  broader  than  long  in  both  sexes;  apex  of  subgenital 
plate  prolonged  upward  into  a  distinct  tubercle  (Fig.  139,  d.) 

191.      HUBONI. 

186.     Melanoplus  fasciatus  (F.  Walker),  1870,  680.     Huckleberry  Locust. 

Size  small  for  the  group,  medium  for  the  genus,  the  sexes  nearly 
equal;  form  robust.  Dull  grayish-  or  reddish-brown  above,  clay-yellow  be- 
low, the  male  the  darker.  Antennae  reddish-brown,  paler  at  base,  dusky 
toward  tips;  occiput  and  disk  of  prozona  fuscous;  the  usual  black  band 
behind  the  eye,  extending  back  to  metazona  and  bordered  below  by  green- 
ish-yellow. Tegmina  dull  reddish-brown,  with  often  a  few  small  fuscous 
spots  on  discoidal  area.  Hind  femora  dull  brownish-yellow  with  two  broad 
oblique  blackish  bars  on  upper,  outer  and  inner  faces;  lower  face  pale  or 
dull  red;  knees  black;  hind  tibiae  red,  rarely  pale  green,  with  a  lighter 
ring  near  base,  spines  black.  Occiput  distinctly  elevated  above  the  prono- 
tum;  interocular  space  as  broad,  male,  or  nearly  twice  as  broad,  female, 
as  basal  joint  of  antennae,  fastigium  strongly  declivent,  shallowly  sulcate, 
its  lateral  margins  distinct,  male,  very  low,  female.  Frontal  costa  as 
broad  as  interocular  space,  feebly  sulcate  below  the  ocellus,  male,  slightly 
concave  around  it,  female.  Pronotum  feebly  expanding  on  metazona,  disk 
rounded  on  prozona,  flat  on  metazona;  hind  margin  broadly  rounded  or 
obtuse-angled;  median  carina  distinct  only  on  metazona,  faintly  visible  on 
portions  of  prozona.  Tegmina  usually  covering  two-thirds,  female,  or 
three-fourths  or  more,  male,  of  abdomen,  sublanceolate,  their  inner  edges 
overlapping.  Cerci  of  male  straight,  about  four  times  as  long  as  broad, 
middle  third  but  slightly  narrowed,  apical  third  concave  or  sulcate,  with 
tip  rounded  and  incurved  (Fig.  139,  a.)  Supra-anal  plate  broad,  triangular, 
apex  subacute,  margins  elevated,  median  ridges  extending  from  base  three- 
fourths  to  apex,  at  apical  third  uniting  with  a  cross  carina  which,  with 
the  ridges,  form  on  the  basal  two-thirds  of  the  plate  a  narrow  median  sul- 
cus and  two  broad  lateral  concavities;  furciila  consisting  of  a  pair  of 
minute,  widely  separated  subcylindrical  projections  lying  outside  the  me- 
dian ridges  (PI.  Ill,  g.)  Subgenital  plate  longer  than  broad,  the  apical 
margin  well  rounded,  feebly  elevated  at  middle.  Length  of  body,  $ , 
17—19.5,  9,  20—23;  of  antennae,  $,  7.5—9.5,  $,  6.5—8;  of  pronotum,  $, 
4.5 — 5,  9,  5—6;  of  tegmina,  $,  7.5—10,  $,  8—11;  of  hind  femora,  $, 
9.5—10.5,  9 ,  11—12.5  mm. 

Winchendon  and  Slierborn,  Mass.  (Morse)  ;  Lake  and  Marshall 
Cos.,  Ind.  (W.  *Sf.  B.)  ;  Big  Horn  Mts.,  Wyo.  This  small  locust 
has  been  taken  in  Indiana  only  in  Marshall,  Tippecanoe  and  Lake 
counties.  In  Marshall  Co.  it  has  been  noted  only  in  a  low  sandy 
oak  woods,  borderinf?  Lost  Lake,  and  just  west  of  the  station  of 
Arlington  at  Lake  Maxinkuckee.  Here  among  low  huckleberry  and 
other  bushes  it  is  common  from  July  15th  on,  the  females,  however, 
far  outnumbering  the  males.  Both  sexes  leap  vigorously  when  dis- 
turbed, but  often  squat  close  to  the  ground  after  being  flushed 
once  or  twice.    In  Lake  County  a  few  specimens  have  been  taken 
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in  the  sand  dune  region  near  Millers,  while  a  single  male  was 
taken  June  28  by  Fox  near  Lafayette. 

The  range  of  J/,  fasciatus  is  northern,  extending  from  Labra- 
dor, Newfoundland,  Nova  Scotia  and  New  England,  north  and 
west  nearly  or  quite  across  the  continent  and  south  and  west  to 
New  Jersey,  northern  Indiana,  Missouri  and  Colorado,  its  south- 
ern limits  being  approximately  that  of  latitude  40°,  though  a  sin- 
gle male  is  recorded  by  Morse  (1907,  47)  from  Cheahaw  Mt.,  Ala. 
In  New  England  Morse  (1898,  281)  says:  "It  is  a  somewhat  local 
but  common  and  widely  distributed  species,  found  most  frequent- 
ly among  huckleberry  bushes  growing  in  and  along  the  edges  of 
open  pitch-pine  woods,  where  it  is  frequently  associated  with 
Chloealtis  conspersa  Harr,  WTien  startled  it  leaps  well,  but  may 
usually  be  taken  without  a  net.  The  species  is  very  variable  in 
color,  the  upper  parts,  while  usually  of  a  dark  reddish-brown,  are 
sometimes  dark  olivaceous-gray  and  occasionally  are  strikingly 
varied  with  white.  Adults  appear  in  late  June  and  may  be  found 
as  late  as  October." 

In  Ontario  Walker  (1899,  32)  found  it  "tolerably  common  in 
dry  open  woods,  preferably  on  sandy  or  rocky  soil,  often  in  com- 
pany with  C.  conspersa  and  sometimes  with  J/,  islaudiciis."  In 
Nebraska  Bruner  reports  it  as  "found  only  in  the  extreme  north- 
western part  of  the  State,  where  it  is  rare."  In  Colorado  Gillette 
(1904)  says  it  "appears  to  be  confined  to  the  mountains  at  alti- 
tudes varying  from  8,000  to  11,000  feet,  where  it  occurs  sparingly." 
It  is  not  recorded  from  Ohio,  but  in  Michigan  ai)pears  to  be  com- 
mon in  suitable  localities  as  shown  by  Hebard  and  Vestal.  A 
long-winged  form  (M.  f.  volaticiis  Scudd.)  with  tegmina  19  to  20 
mm.  in  length,  occurs  rarely  in  Michigan,  and  has  also  been  re- 
corded by  Walker  from  DeGrassi  Point,  Ontario,  and  the  Mag- 
dalen Islands. 

J/,  fasciatus  has  been  described  and  recorded  under  several  dif- 
ferent names,  Melanoplus  rectus  Scudd.,  M.  curtus,  Scudd.,  and 
J/,  ttaconi  McNeill  being  synonyms,  while  the  Pezotettix  boreaUs 
of  Thomas  (1873,  153),  Fernald  (1888)  and  numerous  other  au- 
thors, uec  horealis  (Fieb.),  are  to  be  referred  to  M.  fasciatus,  a 
full  synonymy  being  given  by  Scudder  (1897,  267). 
187.     Melaxoplcs  queexeus  Rehn  &  Hebard,  1916,  231. 

Size  above  the  medium  for  the  genus,  large  for  the  group;  form  mod- 
erately robust.  Male — Grayish-brown  above,  greenish-yellow  beneath. 
Face  olive-gray  flecked  with  fuscous;  antennae  pale  brown,  darker  toward 
tips.  Sides  of  head  and  upper  third  of  prozonal  lateral  lobes  with  a  shin- 
ing dark  brown  stripe;   dorsal  field  of  tegmina  pale  brown;   meta-pleura 
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dull  yellow.  Outer  face  of  hind  femora  largely  blackish-brown,  shining, 
with  two  large  spots  on  basal  third  and  another  behind  middle,  yellow. 
Apical  half  or  more  of  hind  tibiae  red  (rarely  dull  yellow),  basal  portion 
fuscous  with  a  paler  annulus  behind  knee.  Female  duller,  the  stripe  be- 
hind eye  faint,  dark  bars  on  hind  femora  seal  brown.  Occiput  convex, 
higher  than  pronotum;  interocular  space  about  two-thirds  as  wide,  male, 
or  three-fourths  as  wide,  female,  as  frontal  costa  between  the  antennae; 
fastiglum  as  in  fasciatus.  Frontal  costa  low,  rather  wide,  feebly  sulcate 
below  the  ocellus,  evanescent  before  reaching  clypeus.  Pronotum  with  me- 
dian carina  absent  on  prozona,  transverse  sulci  very  faint;  prozona  but 
about  one-fifth  longer  than  metazona.  Tegmina  covering  two-thirds  or 
more  of  abdomen.  Hind  femora  slender,  strongly  surpassing  tip  of  ab- 
domen, male,  reaching  the  tip,  female.  Supra-anal  plate  of  male  broadly 
triangular,  basal  median  ridges  low,  more  widely  separated  than  usual, 
uniting  with  cross  carina  at  middle  of  plate;  furcula  scarcely  evident,  be- 
ing only  slightly  projecting  convex  points  lying  each  side  of  the  wide 
emargination  of  the  last  dorsal  segment.  Cerci  and  subgenital  plate  as 
described  in  key  (Fig.  139, ft.)  Length  of  body,  $,  22.5—27,  $,  32.2—32.8; 
of  antennae,  $,  15.5,  $,  12.5;  of  pronotum,  $,  6.2 — 6.5,  $,  6.7 — 7.9;  of  teg- 
mina, S,  10—11.7,  9,  11.6—12.5;  of  hind  femora,  $,  15.8—16.7,  9,  17.3— 
18.3  mm. 

This  locust  is  recorded  only  from  Tliomasville,  Ga.,  where 
Hebard  took  about  30  specimens,  November  30 — December  13. 
They  were  first  mentioned  by  R.  &  H.  (1904,  701)  as  M.  nigrescens 
Scudd.,  and  were  found  in  colonies  in  the  vicinity  of  clumps  of 
scrub  oaks  in  pine  woods.  Hebard  states  that  "the  males  seemed 
peculiarly  unwary  and  occasionally  one  would  be  almost  trodden 
upon  before  it  would  jump.  The  females  were  more  unwieldy 
than  the  males,  but  were  very  powerful.  Both  sexes,  owing  to 
the  shortness  of  their  wings,  were  wholly  unable  to  fly."  The  fe- 
male resembles  closely  those  of  M.  walshii  but  is  larger,  with 
longer  tegmina,  the  tii)s  of  which  are  narrowly  rounded,  not  sub- 
acute as  in  that  sex  of  ivolshii. 

188.  Melakoplus  nigrescens  (Scudder),  1877b,  27.  Black-sided  Locust. 
Size  medium,  form  robust.  Dull  wood-brown,  upper  halves  of  lateral 
lobes  and  costal  and  discoidal  areas  of  tegmina  blackish.  Antennae  red- 
dish-brown, slightly  infuscated  at  tip.  Face  flecked  with  fuscous.  Meta- 
pleura  yellowish,  edged  on  either  side  with  black.  Hind  femora  brown- 
ish-yellow with  a  broad  black  band  each  side  of  middle,  whose  edges  follow 
the  impressed  lines,  the  basal  one  sending  a  shoot  to  base;  hind  tibiae  vin- 
ous-red slightly  infuscated  at  base.  Frontal  costa  broad,  shallowly  sulcate 
throughout  except  just  above  the  antennae.  Pronotum  with  median  carina 
distinct  only  on  metazona,  disk  separated  from  the  lateral  lobes  by  a  dis- 
tinct but  bluntly  rounded  angle;  front  margin  subtruncate,  faintly  emar- 
ginate  in  female,  hind  one  very  obtusely  angulate.  Prosternal  spine  rather 
long,  cylindrical,  apically  tapering  but  blunt;  interspace  between  mesos- 
ternal  lobes  half  as  long  again  as  broad,  male,  quadrate,  female.  Tegmina 
longer  than  pronotum,  covering  only  half  the  abdomen,  tapering,  apically 
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subacute.  Extremity  of  male  abdomen  clavate,  slightly  upturned;  supra- 
anal  plate  triangular  with  sides  convex,  apex  acute  and  basal,  not  very  deep, 
median  sulcus;  furcula  consisting  of  a  pair  of  slight  approximate  spines 
overlying  the  bases  of  the  median  ridges.  Cerci  compressed,  tapering  and 
straight  on  middle  half,  with  an  obscure  inner  superior  basal  tubercle,  be- 
yond the  middle  bent  inward  a  little  upward,  equal,  the  tip  squarely  trun- 
cate with  rounded  angles  (Fig.  139,  c.)  Subgenital  plate  small,  longer 
than  broad,  slightly  elevated  and  feebly  prolonged  at  apex.  Length  of 
body,  5,  23,  $,  26.5;  of  antennae,  ^ ,  13,  $,  11;  of  tegmina,  $  and  $,  9.5; 
of  hind  femora,  $  ,  13.5,  $  ,  16.5  mm. 

Scudder's  four  speeiniens  were  from  Georgia  and  Smithville, 
X.  Car.  R.  &  H.  ( lOlO,  234)  record  the  taking  of  16  additional 
ones  at  Lake  Waccaniaw,  X.  Car.,  and  St.  Simon's  Island,  Ga.,  so  i 
that  it  is  knoAvn  only  from  20  specimens  taken  from  the  four  sta- 
tions in  those  two  states.  R.  &  H.  state  that  ^'tiigrcscens  is  close- 
ly related  to  icalshii.  the  male  differing  chiefly  in  details  of  dor- 
sum of  pronotum,  in  the  peculiar  offset  or  twist  of  the  distal  sec- 
tion of  cercus,  and  in  the  more  pronounced  a])ex  of  the  subgenital 
|)late.  The  females  are  almost  indistinguishable,  the  more  deli- 
cate median  carina,  straighter  ovipositor  jaws  and  less  distinctly 
tajjering  prosternal  spine  of  uigrescens,  being  the  only  tangible 
distinguishing  characters."  Their  specimens  were  secured  in 
Iieavy  undergrowth  of  bushes  in  short-leaf  pine  woods,  and  among 
dead  leaves  under  live  oaks.  All  known  specimens  have  been 
taken  between  August  30  and  Xovember  22. 

189.     Melanoplus  walshii  Scudder,  1897b,  11.     Walsh's  Locust. 

Size  medium  for  the  genus,  rather  large  for  the  group;  form  robust. 
Dark  grayish-brown  above,  yellowish  below.  Face  dull  brown,  occiput 
darker;  the  usual  black  postocular  stripe  rather  narrow,  often  indistinct 
or  wanting,  especially  in  female;  disk  and  lower  half  of  lateral  lobes  of 
pronotum  and  tegmina  grayish-brown,  often  more  or  less  flecked  with  fus- 
cous; dorsal  field  of  tegmina  pale  brown.  Hind  femora  reddish-  or  yel- 
lowish-brown, with  two  cross-bars  of  black  on  upper  and  outer  faces,  these 
sometimes  indistinct  in  female;  lower  face  pale  or  vermilion  red,  knees 
black.  Hind  tibiae  red,  with  a  pale  ring  on  basal  third,  the  spines  black. 
Interocular  area  nearly,  male,  or  fully,  female,  twice  as  broad  as  first 
joint  of  antennae,  fastigium  moderately  sloping,  broadly  sulcate,  male,  fee- 
bly concave,  female.  Frontal  costa  short,  not  reaching  clypeus,  sulcate  at 
and  slightly  below  the  ocellus.  Pronotum  feebly  expanding  on  metazona, 
disk  flat  or  nearly  so,  hind  margin  broadly  obtuse  angled.  Tegmina  about 
one-fourth  longer  than  pronotum,  sublanceolate,  their  inner  edges  slightly 
overlapping  and  tips  subacute.  Fore  and  middle  femora  much  swollen 
in  male,  hind  femora  slightly  surpassing  abdomen,  male,  reaching  base  or 
middle  of  ovipositor,  female.  Extremity  of  male  abdomen  strongly  re- 
curved. Cerci  coarse,  heavy,  the  middle  third  two-thirds  as  broad  as  base, 
apical  third  slightly  enlarged,  curved  abruptly  inward   (PI.  Ill,  ?i),  com- 
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pressed  and  concave,  the  tip  broadly  rounded.  Fur- 
cula  consisting  of  a  pair  of  short,  rather  broad  and 
flat  triangular  teeth  lying  on  the  sides  of  the  basal 
median  ridges.  Subgenital  plate  broader  than  long, 
the  apex  at  middle  feebly  elevated.  Length  of  body, 
S,  19—25,  $,  23—29;  of  antennae,  i ,  11—14,  9, 
9.5 — 10.5;  of  pronotum,  $,  5 — 5.7,  9,  6 — 6.5;  of  teg- 
mina,  $,  6.2—9,  9,  8—9;  of  hind  femora,  $,  11.5— 
14,  9,  14—16  mm.  (Fig.  140.) 

Hudson,  Mich.;  Cloverdale,  Ohio;  various 
points  in  Indiana,  June-November  {W.  S.  B.). 
This  clumsy  bodied  insect,  the  31.  hlatchleyi 
of  my  former  work,  is  among  the  least  common 
of  our  Indiana  Melanopli,  having  been  taken 
only  in  Crawford,  Knox,  Monroe,  Vigo,  Put- 
nam and  Marion  counties.  Seldom  more  than 
a  dozen  or  two  are  seen  each  season.  It  fre- 
quents, for  the  most  part,  upland  woods  and 
thickets,  though  it  is  sometimes  found  along 
the  borders  of  marshes  and  swamps,  but  never 
close  to  the  water.  It  is  more  arboreal  than 
many  of  our  locusts,  having  been  taken  in 
autumn  on  prickly  ash  and  buttonbush  shrubs, 
several  feet  above  the  ground,  also  from  the 
boles  of  hackberry  and  oak  trees,  where  it  was  probably  sunning. 
In  central  Indiana  it  begins  to  reach  maturity  by  June  14th,  and 
ragged,  forlorn  looking  specimens  have  been  seen  as  late  as 
November  3rd. 

31.  walshii  has  had  a  varied  and  somewhat  strange  career  in 
Orthopterological  nomenclature.  It  was  first  described  by  Bru- 
ner  (1876,  124)  under  the  name  of  Pezotettix  occidentaUs.  This 
specific  name,  having  been  preoccupied  by  Thomas  (1872,  453), 
was  changed  by  Scudder  (1897,  322)  to  'blatchleyi.  He,  however, 
had  described  the  insect  as  31.  walshii  on  page  235,  and  as  31. 
amplectens  on  page  260  of  the  same  work.  31.  walshii,  therefore, 
stands,  occidentaUs  Bruner,  nee  Thos.,  and  amplectens  and  hlatch- 
leyi Scudder  being  synonyms. 

The  known  range  of  walshii,  based  largely  on  the  records  of 
the  above  synon3^ms,  is  a  wide  one,  extending  from  Ohio  and  Mich- 
igan, southeast  to  Virginia,  North  Carolina  and  Georgia,  and 
west  and  north  to  Nebraska  and  Minnesota.  Morse  (1904,  50) 
notes  it  as  an  inhabitant  of  the  ''Transition  zone  of  the  Central 
and  Appalachian  regions,  being  a  characteristic  and  dominant 
species  among  the  mountains  of  western  North  Carolina.     There 


Fig.   140.     Male.    X 
(After  Lugger.) 
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it  inhabits  thickets  of  shrubbery,  and  herbage  in  and  near  decid- 
uous woodlands  at  high  elevations  (3,000  to  6,000  feet)  and  some- 
times extends  its  habitat  into  adjoining  fields.  Adults  begin  to 
appear  about  the  middle  of  July,  but  the  great  majority  do  not 
reach  maturity  until  August,  and  young  are  still  plentiful  in 
September  at  high  elevations." 

Lugger  (1898,  188)  states  that  in  Minnesota  "it  is  very  com- 
mon, preferring  the  edges  of  forests  or  places  overgrown  with 
bushes  and  vines.  The  grapevine,  especially,  is  preferred  by  these 
locusts,  and  they  soon  destroy  its  foliage  by  eating  big  holes  in 
the  leaves." 

Somes  (1914,  78)  records  the  finding  of  a  female  drilling  in  a 
piece  of  dead  wood  in  very  much  the  same  way  as  does  Chloealtis 
conspersa.  Two  fresh  holes,  one  8  mm.,  the  other  15  mm.  deep, 
were  found  in  the  stick  within  a  space  of  3  inches.  R.  &  H.  (1916, 
235)  state  that  the  size  and  color  of  the  locust,  and  numerous 
structural  features  of  the  cerci,  furcula,  etc.,  are  variable  in  the 
large  series  in  their  possession,  and  conclude  that:  "It  is  quite 
possible  that  the  acquisition  of  more  material  from  the  Mississippi 
and  Missouri  valleys  will  show  the  desirability  of  recognizing  two 
races  of  this  species,  one  a  western  one  to  which  the  name  Natch- 
lei/i  should  be  limited,  and  the  other  (from  the  southeastern 
states)  to  which  typical  tcalshii  with  amplectens  as  a  synonym 
would  be  applied." 

190.     Melaxoplus  pondeeosus"  (Scudder),  1875b,  473. 

Size  above  the  average  for  the  genus,  large  for  the  group;  form  very 
robust.  Dull  olive  to  ash-brown;  under  surface  greenish-yellow.  Face, 
lower  halves  of  lateral  lobes,  metapleura  and  pale  portion  of  hind  femora, 
clay-yellow.  The  usual  dark  postocular  stripe  faint,  reaching  to  metazona, 
male,  often  obsolete,  female.  Disk  of  metazona,  and  dorsal  area  of  tegmina 
pale  brown,  the  discoidal  area  often  flecked  with  fuscous.  Hind  femora 
with  two  broad  black  or  brown  bands  on  outer  face,  three  on  upper  inner 
face;  knees  fuscous;  tibial  groove  of  under  side  often  pinkish-red.  Hind 
tibiae  usually  red,  often  yellow  tinged  with  red,  the  basal  third  fuscous 
with  a  black  basal  annulus,  followed  by  a  pale  one,  spines  wholly  black. 
Interocular  space  broad  but  narrower  than  frontal  costa.  Fastigium 
strongly  declivent,  shallowly  and  broadly  sulcate,  male,  almost  flat,  female. 
Frontal  costa  low,  very  wide,  shallowly  sulcate  at  and  below  the  ocellus. 
Frozona  one-fourth,  male,  or  less,  female,  longer  than  metazona;  median 
carina  very  faint  on  prozona;  hind  margin  broadly  obtuse-angulate,  more 
so  in  male.  Tegmina  in  short-winged  form  about  equal  to  head  and  pro- 
notum  together,  covering  from  one-third  to  slightly  more  than  half  the  ab- 


"Scudder  (loc.  cit.)  described  ponderosus  and  robustus  from  the  same  place  and  on 
the  same  page,  the  former  first.  He  later  (1897,  354)  placed  ponderosus  as  a  synonym  of 
robustus,  but  precedence  on  the  page  of  original  description  requires  that  ponderosus  be 
retained  and  robustus  made  the  synonym. 
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domen,  their  tips  narrowly  rounded;  in  typical  form  reaching,  female,  or 
slightly  surpassing,  male,  the  tips  of  hind  femora,  the  latter  surpassing  the 
abdomen  5  mm.,  male,  reaching  its  tip  or  slightly  beyond,  female.  Supra- 
anal  plate  broadly  triangular,  nearly  flat,  its  tip  obtuse;  median  sulcus 
percurrent  or  nearly  so,  expanded  at  apical  fifth.  Cerci  short,  very  broad, 
the  apical  half  bent  upward  and  widened  ventrally  to  form  an  obliquely 
transverse  oval  lobe,  much  wider  than  the  base;  its  apex  broadly  and  ob- 
liquely rounded,  the  dorsal  angle  more  produced  and  more  narrowly 
rounded  than  the  ventral  one.  Subgenital  plate  as  described  in  key. 
Length  of  body,  $,  25—29,  9,  27—34;  of  antennae,  $,  13.5—15,  9,  12—14; 
of  pronotum,  $ ,  6.5—7,  9 ,  7—8.2 ;  of  tegmina,  $ ,  11.5—13,  9 ,  9—12 ;  of 
hind  femora,  $,  16 — 18,  9,  17 — 21  mm.  Length  of  tegmina,  long-winged 
form,  5 ,  21,  9,  24  mm. 

This  large  bulky  species  varies  greatly  in  wing-length,  but  only 
the  short-winged  form,  the  Pezotettix  viola  of  Thomas  (1876,  68) 
is  known  from  east  of  the  Mississippi,  having  been  recorded  from 
Illinois,  Kentucky  and  Hattiesburg.  Miss.  The  types  of  Thomas 
were  from  central  and  southern  Illinois,  while  those  of  the  long- 
winged  form,  typical  ponderosus,  were  from  Dallas,  Texas.  Scud- 
derj  in  his  key  (1897,  138)  separates  the  two  forms  only  by  the 
com])arative  length  of  tegmina  and  color  of  hind  tibiae.  Cotypes 
(labelled  "types")  of  ponderosuH  {"rob  tint  us'')  from  Dallas,  re- 
ceived from  him  are  at  hand,  as  well  as  undoubted  specimens  of 
viola  from  Fayetteville  and  Cane  Hill,  Ark.,  and  are  almost  exact- 
ly alike  except  in  length  of  tegmina  and  color  of  hind  tibiae,  the 
aj)ical  two-thirds  of  the  latter  in  pouderosus  being  ''yellow  tinged 
with  red,"  instead  of  distinctly  red  as  in  the  Arkansas  short- 
winged  form.  The  male  cerci  and  other  abdominal  organs  are 
the  same,  with  the  exception  of  the  median  sulcus  of  supra-anal 
plate  which  in  robust  us  is  interrupted  or  closed  for  a  short  dis- 
tance at  apical  third.  Morse  (1007.  51)  records  robustus  from 
numerous  points  in  Arkansas,  Oklahoma  and  Texas,  stating  that 
it  "is  a  characteristic  inhabitant  of  woodlands,  usually  xerophytic, 
where  it  hops  about  among  the  underbrush  with  vigorous  leaps." 
He  states  that  "it  is  very  variable  in  wing-length  but  not  dimor- 
phic, the  tegmina  of  the  male  ranging  from  12  to  24  and  female 
from  13  to  24  mm. ;  and  also  in  the  color  of  the  hind  tibiae,  the  dis- 
tal two-fifths  of  which  range  from  pale  yellow  to  bright  coral  red." 
He  doubtless  had  both  forms  before  him  but  did  not  recognize  the 
shorter  winged  ones  as  the  viola  of  Thomas,  though  he  had  pre- 
viously (1907,  50)  taken  J/,  viola  at  Hattiesburg.  Miss. 

Garman  (1894)  has  recorded  the  short-winged  form  from  sev- 
eral ])oints  in  central  and  western  Kentucky,  stating  that  it  is 
"moderately  common  on  low  land  along  streams  and  increases  in 
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abundance  toward  the  Mississii)pi  River."  West  of  that  stream 
it  has  been  recorded  only  from  Arkansas,  Missouri  and  Nebraska. 
McNeill  has  recorded  viola  from  Running  Lake.  111.,  and  states 
(1899a.  345)  that  it  is  abundant  in  northern  Arkansas  and  prob- 
ably throughout  the  State,  occurring  on  wooded  hillsides  between 
June  30  and  October  26,  and  that  it  is  sometimes  known  to  lay  its 
eggs  in  small  holes  in  rocks  in  stone  fences.  Bruner  mentions  it 
as  ''occasionally  met  with  in  the  southeastern  part  of  Nebraska," 
and  Riley  (1878,  220)  as  reaching  maturity  about  St.  Louis,  Mo., 
on  August  18.  These  are  the  only  definite  records  of  the  form 
viola  which  can  be  found,  and  Scudder  (1897,  357)  not  recognizing 
that  it  was  only  a  form  of  his  vobustus,  says:  *'It  appears  to  have 
a  rather  narrow  range  in  the  central  Mississippi  Valley  between 
latitude  37° — 40°,  and  longitude  86°— 96°."  This  form  bears  a 
close  general  resemblance  to  J/,  icalshii.  but  is  larger,  much  more 
robust,  with  widely  different  male  cerci.  wider  frontal  costa  and 
relatively  shorter  prozona. 

The  typical  form  vobustus  has  been  definitely  recorded  outside 
of  Texas  only  by  Morse  as  above  mentioned.  In  Texas  it  seems 
to  be  widely  distributed.  Bruner  (1893,  17)  mentions, it  as  occa- 
sionally doing  much  damage  in  central  Texas,  and  states  that  it 
"is  also  quite  closely  related  to  Pezotctti.r  viola  Thomas,  which  oc- 
curs in  Illinois,  Indiana  and  Missouri."'  Hart  (1906a,  159)  re- 
cords vohusfus  as  common  at  Houston  and  College  Station,  Texas, 
"in  margins  of  heavy  forests  and  on  low  flat  bottom  land  asso- 
ciated with  J/,  plebcjiis  Stai." 

191.     Melaxoplus    dodgei    HrRoxi    Blatchley,    1898a,    195.     Huron    Short- 
winged  Locust. 

Size  medium  for  the  genus,  large  for  the  group;  form  robust.  Dark 
brown  marked  with  fuscous  above,  clay-yellow  beneath.  Face  reddish- 
yellow  flecked  with  fuscous  dots,  male,  dark  gray,  female.  Sides  of  head 
with  the  usual  shining  dark  stripe  extending  back  to  metazona,  black  in 
male,  brown  and  less  distinct  in  female,  bordered  below  by  clay-yellow. 
Tegmina  dark  brown  mottled  with  small,  quadrate  fuscous  spots,  (larger 
and  more  prominent  in  female) ;  these  forming  a  row  along  the  middle  of 
discoidal  area.  Hind  femora  dull  yellow,  with  two  oblique  black  bars  on 
outer,  upper  and  inner  faces;  knees  fuscous,  preceded  by  a  pale  ring; 
lower  face  and  hind  tibiae  deep  pinkish-red.  Interocular  area  one-fourth 
wider  than  frontal  costa  between  the  antennae,  male,  nearly  two-thirds 
wider,  female.  Frontal  costa  prominent,  rather  narrow,  strongly  punc- 
tate, feebly  sulcate  only  just  below  the  ocellus,  with  median  carina  sharp 
and  distinct  on  metazona,  evident  but  very  low  on  apical  third  of  prozona, 
otherwise  obsolete;  prozona  but  slightly  longer  than  the  coarsely  and 
densely  punctate  metazona;  lateral  carinae  evident  but  rounded;  hind  mar- 
gin broadly  obtusely  angulate.     Tegmina  one-third  to  one-half  longer  than 
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pronotum,  covering  slightly  less  than  half  the  abdomen,  their  tips  nar- 
rowly rounded.  Hind  femora  short,  reaching  or  slightly  surpassing  tip  of 
abdomen,  male,  distinctly  shorter  than  abdomen,  female.  Supra-anal  plate 
short,  triangular,  the  basal  median  ridges  uniting  slightly  beyond  the  mid- 
dle and  continued  as  a  single  ridge  to  the  rounded  apex,  the  median  sulcus, 
therefore,  confined  to  the  basal  half;  furcula  consisting  of  a  pair  of  short, 
blunt,  widely  separated,  finger-like  projections  lying  just  outside  the  me- 
dian sulcus.  Cerci  with  basal  third  swollen,  strongly  tapering,  apical  two- 
thirds  equal,  very  slender,  feebly  curved  forward  and  inward,  the  apex 
blunt  (Fig.  139,  d.)  Length  of  body,  $,  19—21,  $,  28—32;  of  antennae,  $, 
8,  2,9;  of  pronotum,  ^ ,  5,  $,  6.5—7;  of  tegmina,  $,  9—10,  $,  11—14;  of 
hind  femora,  $  ,  11.5—12.5,  $  ,  13 — 15  mm. 

This  dull  colored  robust  locust  was  originally  described  from 
a  score  or  more  of  specimens  taken  by  me  at  LaSalle  Island,  Mich., 
Aug.  17,  1897.  They  were  found  for  the  most  part  in  a  small  clear- 
ing an  acre  or  more  in  extent,  where  a  cabin  had  formerly  stood. 
Along  its  margins  and  over  part  of  its  area  grew  clumps  of  the 
wild  red  raspberry,  Ruhus  strigosus  Michx.,  and  among  the  numer- 
ous remains  of  stumps  were  small  bunches  of  wire-grass  and  the 
trailing  vines  of  the  dewberry.  Here  M.  huroni  had  its  home,  and 
the  females,  leaping  lubberly  from  one  bunch  of  grass  to  another, 
were  readily  secured,  but  the  more  sprightly  males  would  often 
have  to  be  chased  quite  a  distance  before  their  capture  was 
effected.  Specimens  were  sent  Scudder  for  examination,  and  he 
reported  them  as  unknown  to  him.  The  species  was  then  de- 
scribed as  Melanoplus  huroni  and  under  that  name  was  recorded 
by  Rehn  (1904d)  and  Hebard  (1909)  from  Pequaming,  Mich.,  and 
by  Morse  (1909)  from  Isle  Royale.  Caudell  (1903,  798)  placed  it 
as  a  synonym  of  M.  altitudinum  Scudd.,  a  species  ranging  from 
South  Dakota  and  Wyoming  to  New  Mexico.  It  was  recorded 
under  that  name  by  E.  M.  Walker  (1909,  207)  as  occurring  at  Ft. 
William  and  Nipigon,  Ontario,  both  brachypterous  and  macropter- 
ous  specimens  having  been  found  in  open  scrubby  woods  on  the 
top  of  Mt.  McKay.  Hebard  (who  has  been  making  an  exhaustive 
study  of  the  Melanoi)li)  informs  me  that  both  hnroni  and  altitudi- 
num are  distinct  and  valid  geographic  races  of  Melanoplus  (Pod- 
isma)  dodgei  (Thos.),  a  common  and  widely  distributed  alpine 
species  of  the  Rocky  Mountain  region  and  as  such,  on  Hebard's 
authority,  it  is  listed  above.  The  records  noted  above  are  all  that 
can  be  found  of  its  occurrence  in  the  territory  covered  by  this 
work. 

Division  II.    Long-Winged  Species  of  Melanoplus. 

The  long-winged  forms  of  Melanoplus  inhabit  cultivated  fields, 
meadows,   prairies,   roadsides,   railway   embankments    and   open 
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waste  places  generally,  and  are  seldom  found  in  any  numbers  in 
the  favorite  wooded  and  sheltered  haunts  of  the  short-winged  spe- 
cies. Being  possessed  of  ami>le  powers  of  flight  they  travel  long 
distances  from  their  birth-jjlace.  At  times  some  of  them,  as 
spretis  and  atlanis^  and  rarely  femur-ruhrum  and  differentialis, 
become  possessed  of  the  migratory  instinct  and  congregating  in 
vast  numbers,  as  do  blackbirds  in  autumn,  fh'  for  scores  or  even 
hundreds  of  miles,  stopping  wherever  food  appears  plentiful,  and 
then  moving  again  onward,  leaving  behind  them  a  waste  more 
desolate  than  did  the  Huns  in  northern  France. 

The  number  of  species  of  long-winged  forms  of  the  genus 
known  from  the  eastern  States  is  18  as  against  33  of  the  short- 
winged  ones,  but  what  the  former  lack  in  number  of  species  is 
more  than  made  up  in  individuals,  for  they  comprise  the  most 
common  and  therefore  the  most  injurious  of  our  locusts.  Many 
nominal  species  have  in  the  past  been  described,  based  upon  the 
color  of  the  hind  tibiae,  slight  variations  in  the  form  of  the  male 
cerci  and  furcula,  length  of  tegmina  and  other  minor  and  variable 
characters.  Five  of  these  have  been  placed  as  varieties  and  a 
number  as  synonyms  in  the  pages  which  follow  and  time  will 
doubtless  show  that  several  of  those  retained  as  valid  species 
should  be  so  reduced.  For  convenience  of  treatment  the  eastern 
species  of  Division  II  are  grouped  into  ten  Series  numbered  con- 
secutively with  those  of  Division  I. 

KEY    TO    EASTEBN    SERIES    OF    LONG-WIXGED    MELAXOPLUS. 

a.  Apical  hind  margin  of  subgenital  plate  of  male  more  or  less  elevated 
and  usually  distinctly  and  narrowly  notched  at  tip,  rarely  with  only 
a  deep  posterior  subapical  impression  (Fig.  141,  a,  c) ;  cerci  short, 
flat,  nearly  equally  broad  throughout,  their  length  not  much  more 
than  twice  as  great  as  the  middle  breadth  (PI.  Ill,  i);  mesosternum 
of  male  with  a  blunt  rounded  tubercle  in  front  of  lobes. 

Series  VIII,  p.  412. 

aa.     Apical   hind   margin   of   subgenital   plate   never   distinctly   narrowly 

notched,  rarely  with  a  broad  and  feeble  emargination ;   cerci  three 

or  more  times  as  long  as  the  middle  breadth;  mesosternum  of  male 

without  a  tubercle. 

b.     Cerci  of  male  beyond  the  middle  either  subequal  or  tapering,  the 

apical  half  never  distinctly  spatulate  or  forked  and  but  rarely 

slightly  wider  than  the  middle. 

c.     Furcula  two-thirds  as  long  as  supra-anal  plate,  with  basal  halves 

broad,   flat,    their    inner   edges   attingent,   the   apical    halves 

strongly  obliquely  narrowed  and  divergent;  hind  tibiae  blue; 

tegmina  immaculate  or  nearly  so.  Series  IX,  p.  416. 

cc.     Furcula  variable  in  length,  but  with  basal  halves  never  broader 

than  the   apical   ones   and  at   the   same   time  flattened  and 

attingent. 
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d.     Furcula  either  minute  triangular  processes  or  flat,  tapering 
and  distinctly  less  than  half  the  length  of  supra-anal  plate; 
cerci  narrowing  but  little  in  apical  half;  subgenital  plate  of 
male  nearly  as  broad  at  apex  as  at  base,  the  apex  more  or 
less  elevated  above  the  lateral  margins. 
e.     Furcula  shorter  than  last  dorsal  segment  to  which  they  are 
attached  (PI.  Ill,  j.) 
/.     Supra-anal  plate   without  a  transverse  carina,   its  sides 
straight,  and  median  sulcus  confined  to  basal  half;  apex 
of  subgenital  plate  slightly  elevated  and  terminating  in 
a  small  subapical  tubercle.  Series  X,  p.  417. 

ff.  Supra-anal  plate  with  a  transverse  carina  at  apical  third, 
its  sides  sinuous,  and  median  sulcus  percurrent;  apex 
of  subgenital  plate  not  elevated  into  a  tubercle. 

FASCIATUS.*' 

ee.     Furcula  nearly  half  the  length  of  supra-anal  plate. 

DAWSOM.** 

dd.     Furcula  slender,   tapering,   subcylindrical,   half   or  more   as 
long  as  supra-anal  plate;    cerci  subfalcate,  the  apical  half 
usually  distinctly  narrowing,  the  upper  angle  of  tip  pro- 
longed   (PI.  IV,  k,  I);   subgenital  plate  of  male  distinctly 
narrower  at  apex  than  at  base,  the  apical  margin  not  ele- 
vated nor  notched  or  tuberculate.  Series  XI,  p.  418. 
hb.     Cerci  of  male  with  apical  half  more  or  less  expanded  so  as  to  be 
distinctly  broader  at  some  point  beyond  the  middle  than  at  the 
middle   (PI.  IV,  m.  r.) 
g.     Cerci  of  male  spatulate  or  subspatulate,  the  apex  rounded  and 
entire,  the  outer  face  of  apical  third  concave;  furcula  always 
distinct. 
h.     Supra-anal  plate  at  apical  third  suddenly  and  strongly  nar- 
rowed or  constricted;   furcula  not  strongly  diverging,  one- 
third  or  more  the  length  of  supra-anal  plate;   subgenital 
plate  with   apical   hind   margin  subtruncate,   vaguely   and 
widely  emarginate  (PI.  IV.  m.)                    Series  XII,  p.  425. 
hh.     Supra-anal  plate  with  apical  third  gradually  narrowed  and 
depressed;   furcula  very  strongly  divergent,  not  over  one- 
fourth  the  length  of  supra-anal  plate    (Fig.   145,  b) ;   sub- 
genital  plate  not  apically   subtruncate  nor  vaguely  emar- 
ginate.                                                            Series  XIII,  p.  428. 
gff.     Cerci  of  male  distinctly  forked  or  their  ventral  margin  with  a 
submedian  process  or  angle,  or  else  expanded  so  as  to  be  very 
much   broader   at   tip  than  at  base    (PI.   IV,  o.   q) ;    furcula 
usually  wanting  or  minute. 
i.     Tegmina  without  distinct  rounded  fuscous  spots  scattered  ir- 
regularly over  the  surface;    interval  between  mesosternal 
lobes  of  male  distinctly  longer  than  broad. 
j.     Size  medium   or  small,   the  males  rarely   over  25  mm.   in 
length;  cerci  either  alwaj's  forked  or  their  ventral  mar- 


"^These  two  si)ecies  are  normally  short-winged  and  have  been  treated  under  Division 
I,  pp.  4oo  and  393.  Their  insertion  here  is  only  to  cover  the  very  rare  long-winged 
individuals. 
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Plate  IV. 


Plate  IV.  Dorsal  and  side  views  of  extremities  of  male  abdomens  of  Melanoplus, 
Phataliotes  and  Paroxya,  showing  the  appendages.  X  4-  k,  M.  femur-rubrum;  1,  M.  bo- 
realis;  m,  M.  angustipennis;  n,  M.  confusus:  o,  M.  kccleri  luridus;  p,  M.  differentialis; 
q,  M.  bivittaiiis:  r,  M.  piinctulatus;  s,  Phataliotes  nebrascensis;  t,  Paroxya  clavuliger  hoc- 
sieri.      (After  Scudder.) 


4J2  FAMILY    VI. ACRIDID^. — THE   LOCUSTS. 

gin  with  a  submedian  angulation  (PI.  IV,  n,  o) ;  furcula 

distinct  but  very  short.  Series  XIV,  p.  433. 

jj.     Size  much  larger,  the  males  27  or  more  mm.  in  length;  cerci 

with  apical  half  much  enlarged,  rarely  (furcatus)  forked. 

fc.     Disk  of  pronotum  without  light  colored  lateral  stripes; 

^  furcula  wholly  wanting  (PI.  IV,  p.)     Series  XV,  p.  439. 

kk.    Disk   of  pronotum   with  pale  marginal  lateral   stripes; 

furcula  present  but  very  short  (PI.  IV,  g.) 

Series  XVI,  p.  445. 
a.     Tegmina   with   distinct   rounded   fuscous   spots;    interval   be- 
tween mesosternal  lobes  of  male  subquadrate;   lower  face 
of  hind  femora  coral  red;  front  margin  of  pronotum  slightly 
flaring  to  receive  the  head.  Series  XVII,  p.  450. 

Series  VIII.  The  Atlanis  Group. 
Species  of  medium  size  and  grayish-  or  reddish-brown  hue,  hav- 
ing the  postocular  dark  stripe  feeblj^  developed,  often  subobsolete ; 
antennae  rather  short,  subequal  in  the  sexes;  occiput  convex, 
slightly  raised  above  the  level  of  pronotum,  the  latter  with  disk  of 
prozona  transverse  or  quadrate,  its  sides  parallel  and  rounded  into 
the  lateral  lobes,  those  of  metazona  somewhat  divergent,  with  lat- 
eral carinsB  evident  but  vague;  tegmina  distinctly  surpassing  ab- 
domen and  tips  of  hind  femora;  interspace  between  the  mesoster- 
nal lobes  of  male  longer  than  broad,  the  mesosternum  in  front  of 
the  lobes  elevated  to  form  a  low,  blunt  conical  tubercle ;  hind  tibiae 
(in  our  eastern  species)  normally  red,  sometimes  dull  yellow  or 
glaucous ;  supra-anal  plate  and  furcula  variable  as  to  species ;  cerci 
broad,  nearly  straight,  almost  flat  plates,  one  and  a  half,  female, 
t»  twice,  male,  as  long  as  broad,  the  apical  half  but  slightly  nar- 
rower than  the  basal  one,  generally  through  the  oblique  excision 
of  its  ventral  margin,  the  apex  obliquely  and  broadly  rounded. 
The  Utahensis  and  ^pretus  Series  of  Scudder  have  been  shown 
by  E.  M.  Walker  (1909,  206)  to  merge,  the  species  hruneri,  by  rea- 
son of  its  variable  subgenital  plate,  forming  the  connecting  link. 
But  two  of  the  ten  species  of  the  two  series  recognized  by  Scudder 
(1897)  occur  in  our  territory,  the  others  inhabiting  the  Rocky 
Mountain  region  or  the  Pacific  slope. 

KEY  TO  EASTERN   SPECIES  OF  ATLANIS  GROUP. 

o.  Median  carina  of  pronotum  percurrent,  less  distinct  on  prozona;  apex 
of  subgenital  plate  strongly  elevated  above  the  lateral  margins,  its 
tip  either  with  a  median  notch  or  a  subapical  impression;  prosternal 
spine  appressed-conical,  the  tip  bluntly  rounded;  lower  face  of  hind 
femora  dull  yellow.  192.     bruneri. 

aa.  Median  carina  of  pronotum  subobsolete  on  prozona;  apex  of  subgeni- 
tal plate  feebly  elevated,  slightly  thickened  and  with  a  shallow  but 
distinct  median  notch  (Fig.  141,  c);  prosternal  spine  conical,  usu- 
ally distinctly  tapering,  the  tip  subacute;  lower  face  of  hind  femora 
pinkish-red  or  rosaceous.  193.     atlanis. 
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192.     Mexanoplus  bbunebi  Scudder,  1897b,  18.     Bruner's  Locust. 

Size  medium  for  the  genus,  the  sexes  subequal.  Reddish-brown  above, 
greenish-yellow  beneath,  occiput  and  disk  of  prozona  dusky;  upper  third  of 
prozonal  lateral  lobes  with  a  fuscous  or  piceous  patch.  Tegmina  pale  red- 
dish-brown, the  median  area  with  a  row  of  vague  fuscous  spots,  more  dis- 
tinct in  female.  Hind  femora  dull  yellow,  the  upper  and  inner  faces  with 
three  faint  oblique  darker  bars.     Hind  tibiae  pale  red  fading  to  dull  yel- 


Fig.    141.     Extremities  of  male   abdomen  of  Melanoplus.    X    4-     ^>   b,  bruneri; 
:,  atlanis;   d,  flavidus.      (After  McDaniel,  Morse  and  Scudder.) 

low,  the  spines  black.  Interocular  space  as  wide  as  first  antennal  joint, 
male,  as  frontal  costa  above  the  antennae,  female.  Fastigium  feebly  de- 
clivent,  widely  not  deeply  sulcate,  male,  more  shallowly  so,  female. 
Frontal  costa  wide,  strongly  convex  above  the  antennae,  deeply  concave 
just  below  the  ocellus.  Pronotum  short,  the  disk  nearly  flat  above;  pro- 
zona but  slightly  longer  than  metazona,  the  latter  finely  and  densely  punc- 
tate, its  hind  margin  broadly  obtuse-angulate.  Extremity  of  male  abdo- 
men strongly  upturned.  Supra-anal  plate  narrowly  oval,  the  apex  obtuse, 
margins  strongly  upcurved,  median  sulcus  deep,  percurrent,  widening  on 
apical  third.  Furcula  elongate,  rather  slender,  subparallel  processes  reach- 
ing beyond  middle  of  supra-anal  plate,  their  sides  sinuous,  basal  thirds  at- 
tingent,  apical  ones  well  separated.  Cerci  as  described  under  the  series 
heading.  Subgenital  plate  with  apex  wide,  much  prolonged  and  elevated, 
the  tip  broadly  rounded  or  subtruncate,  with  a  distinct  subapical  depres- 
sion which  sometimes  extends  upward  to  form  an  apical  notch.  (M.  alas- 
kanus  Scudd.)  Length  of  body,  $,  20 — 25,  $,  22 — 23.5;  of  antennae,  $, 
7.5,  9,  7;  of  pronotum,  $,  5.5,  $,  5.5 — 6;  of  tegmina,  $,  16 — 20,  $,  15 — 
24 ;  of  hind  femora,  $ ,  11.5 — 14,  9  ,  13 — 14  mm. 

Isle  Royale,  Mich.  (Huhbell)  ;  Montana  and  Fort  McLeod,  Al- 
berta (Bniner).  Known  from  east  of  the  Mississippi  only  from 
Nipigon  and  Dwight,  Ontario,  and  Pequaming  Bay  and  Isle  Roy- 
ale,  Mich.  At  Nipigon  E.  M.  Walker  (1909,  205)  says  it  "occurs 
in  great  abundance,  far  outnumbering  all  the  other  Melanopli  to- 
gether, being  particularly  abundant  in  a  rough  bushy  clearing  on 
a  sand^^  loam  where  it  was  associated  with  large  numbers  of 
Camnula  pelhicida.  The  Nipigon  specimens  exhibit  great  range 
of  variation  in  size,  color,  wing-length  and  in  the  development  of 
the  depression  or  notch  below  the  apical  margin  of  the  subgenital 
plate  in  the  male.  All  gradations  of  this  notch  exist  between  in- 
dividuals in  which  the  apical  margin  is  entire  (tvpical  hruneri) 
and  those  in  which  the  margin  itself  is  as  deeply  or  more  deeply 
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notched  than  in  M.  atlanis,  the  latter  agreeing  perfectly  with  Scud- 
der's  description  (1897,  169)  and  figure  of  M.  alaskanus.''  At 
i*equaming,  Mich.,  Hebard  (1909,  158)  found  hruneri  in  meqdow 
land  in  rather  scarce  numbers.  Morse  (1909,  301)  states  that  if. 
alaskamts  Scudd.,  described  from  Alaska,  is  ''apparently  the  domi- 
nant form  of  the  genus  occurring  on  Isle  Royale,  judging  from  its 
abundance  in  the  material  examined  and  the  localities  where  de- 
rived. It  is  recorded  from  clearings,  along  trails,  rock  ridges,  the 
beach  heath  zone,  etc." 

The  known  range  of  M.  hruneri,  as  given  by  Scudder  (1897, 
166),  extends  from  the  points  above  mentioned  northwest  through 
Saskatchewan  and  Alberta  to  Spilmacheen,  B.  C,  and  Alaska, 
west  to  Montana.  Idaho  and  Washington  and  south  to  Nebraska, 
Colorado  and  New  Mexico.  It  is  not  recorded  from  Minnesota  by 
Somes  nor  from  Colorado  by  Gillette;  and  R.  &  H.  (1906,  406) 
mention  the  taking  of  only  a  single  specimen  in  Yellowstone  Park, 
Montana. 
193.     Melanoplus  atlaxts  (Riley),  1875,  169.     Lesser  Migratory  Locust. 

Size  medium  for  the  genus,  the  females  but  slightly  the  larger;  form 
rather  slender.  Color  either  dark  grayish-  or  reddish-brown  above,  green- 
ish-yellow beneath.  Head  olive-brown  mottled  with  darker;  the  usual  post- 
ocular  dark  stripe  confined  to  the  prozona  and  in  the  reddish-brown  speci- 
mens and  females  often  indistinct  or  broken  into  smaller  spots.  Tegmina 
grayish-brown,  flecked  distinctly  with  fuscous  along  the  median  area. 
Hind  femora  reddish-yellow  with  two  oblique  dark  bars  across  the  upper 
and  outer  faces,  the  lower  face  usually  pinkish  or  pale  orange  red;  knees 
blackish.  Hind  tibiae  usually  pale  red,  sometimes  pale  glaucous.  Sides  of 
abdomen  dull  yellow,  often  flecked  with  fuscous.  Interocular  space  nearly, 
male,  or  fully,  female,  twice  as  broad  as  basal  joint  of  antennae;  fastigium 
strongly  declivent,  distinctly  sulcate,  male,  shallowly  concave,  female. 
Frontal  costa  short,  not  reaching  clypeus,  feebly  or  not  at  all  sulcate  below 
the  ocellus,  the  upper  third  a  little  narrowed.  Pronotum  rather  short,  dis- 
tinctly expanding  on  metazona,  the  disk  flat  or  nearly  so,  hind  margin  ob- 
tuse-angled; metazona  densely  punctate,  almost  equalling  the  prozona  in 
length.  Extremity  of  male  abdomen  but  little  upcurved.  Supra-anal  plate 
broadly  triangular,  apex  subacute,  basal  halves  of  side  margins  broadened 
and  distinctly  elevated;  median  sulcus  narrow,  rather  deep,  percurrent  or 
nearly  so.  Furcula  consisting  of  a  pair  of  moderately  diverging,  slender 
subcylindrical  tapering  spines,  almost  one-third  the  length  of  supra-anal 
plate.  Cerci  as  described  above  and  shown  in  PI.  Ill,  i.  Subgenital  plate 
narrowing  regularly  from  below  upward,  the  apex  somewhat  thickened  and 
elevated,  and  with  a  distinct  median  notch.  Pallium  hood-shaped,  raised 
above  the  lateral  margins  of  the  subgenital  plate.  Length  of  body,  $ , 
17—21.5,  9,  18—27;  of  antennae,  $,  7—9,  9,  6.5—8;  of  pronotum,  $,  5, 
9,  5.5;  of  tegmina,  $,  16—21,  9,  15—22;  of  hind  femora,  S,  11—13,  9, 
11—14  mm.     (Fig.  142.) 

This  is  a  very  common  locust  throughout  Indiana,  having  been 
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taken  in  every  county  in  which  collections  have  been  made.  It 
begins  to  reach  maturity  the  latter  part  of 
May,  and  from  then  until  late  November 
nmy  be  notf  d  almost  anywhere  in  open  blue- 
•jrass  pastures  and  woods,  borders  of  road- 
Fig.  142.  Male.  Natural  size,  sides  and  Cultivated  fields,  meadows  and 
lawns.  Numerous  examples  have  been  found  i>airing  as  late  as 
November  22d,  and  it  may  be  that  there  are  two  broods  each  sea- 
son. In  late  spring  and  early  summer  they  are  often  seen  resting 
on  iron-weeds  and  thistles  in  company  with  J/,  gracilis.  If.  luridiis 
and  other  species.  The  cast  off  skin  of  their  final  moult  is  often 
noted  on  such  weeds,  showing  that  the  nymph  climbs  thereon  to 
change  its  garment  of  youth  for  one  of  maturity. 

Atlauis  is  very  often  found  associated  with  the  more  common 
J/.  feinui-rnhnnii  and  is  considered  that  s])ecies  by  most  persons 
who  deign  to  notice  such  a  thing  as  a  locust.  The  male,  however, 
may  be  readily  distinguished  from  that  of  frmur-ruhnim  by  the 
notched  apex  of  subgenital  plate,  the  shorter  and  less  tapering 
cerci,  and  by  the  greater  relative  length  of  the  tegmina,  which 
extend  one-fourth  or  more  their  length  beyond  the  tip  of  abdomen. 
The  dark  spots  on  tegmina  are  also  larger  and  more  distinct  in 
atlanis.  The  female  of  atlanis  may  be  known  by  the  yellow  color 
of  the  under  side  of  abdomen  which  in  fcnnir-ruhniin  is  reddish- 
brown  ;  and  also  by  the  more  distinctly  banded  hind  femora  and 
more  tapering  and  sharper  pointed  prosternal  spine.  The  earlier 
si)ecimens  of  atlanis  are  in  general  lighter  colored  and  have  rela- 
tively longer  tegmina  than  those  of  late  autumn,  which  are  very 
dark  gray  in  hue.  The  hind  tibije  are  normally  pale  red,  but  in 
about  8  per  cent,  of  the  specimens  they  are  either  red  at  tip  and 
otherwise  colored,  or  dull  yellow,  or  glaucous,  the  males  having 
them  more  variable  in  hue  than  the  females. 

The  range  of  atlanis  is  a  very  wide  one,  extending  from  New 
England  and  Nova  Scotia  north  to  latitude  50°  and  the  Yukon 
River,  west  to  the  Pacific  and  south  to  northern  Florida,  Texas 
and  middle  California.  In  Florida  it  has  been  recorded  only  from 
Marianna,  where  Morse  took  specimens  on  August  G.  He  states 
(1904,  42)  that  it  "is  probably  the  most  widely  and  generally  dis- 
tributed of  all  the  locusts  inhabiting  the  Southeastern  States, 
breeding  from  sea-level  to  the  summit  of  Roan  Mountain."  R.  &  H. 
(1916,  237)  state  that  atlanis  is  "relatively  infrequent  in  the 
Coastal  Plain  south  of  North  Carolina  and  the  lower  Gulf  drain- 
age of  Southern  Georgia,''  the  only  known  South  Georgia  locality 
being  Thomasville. 
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Scudder  (1897,  182)  saj's  of  atlanis:  "Next  to  M.  spretus  this 
is  our  most  destructive  locust,  and  east  of  the  Mississippi  prob- 
ably the  only  one  ever  doing  much  damage.  Its  injuries,  how- 
ever, are  not  for  a  moment  to  be  compared  with  those  inflicted  by 
M.  spretus,  for,  though  possessing  good  powers  of  flight  and  on 
rare  occasions  known  to  migrate  in  swarms,  its  injuries  can  onh' 
be  classed  as  local,  and  they  are  never  so  serious  as  those  inflicted 
by  M.  spretus ;  nevertheless  they  are  by  no  means  slight,  and  im- 
mense destruction  of  grain  is  to  be  laid  at  its  door.  While  it  oc- 
curs over  an  extended  territory,  it  appears  to  be  partial  to  hilly  or 
mountainous  regions;  it  seems  also  to  prefer  a  wooded  or  mixed 
country  to  the  open  prairies  or  plains." 

In  Old  Mexico  atlanis  is  replaced  by  M.  mexicanus  Sauss. 
(1861,  160),  of  which  Hebard  (1917b,  271)  considers  atlanis  a 
northern  race.  He  states  that  individuals  from  there  show  both 
red  and  glaucous  tibia?,  the  glaucous  type  being  much  more  fre- 
quently encountered  in  Mexico  than  in  the  United  States. 

Series  IX.     The  Flavidus  Group. 

Since  this  group  is  represented  by  but  a  single  species,  its 
principal  diagnostic  characters  are  given  in  the  key  and  in  the 
specific  description  and  their  repetition  is  unnecessary. 
194.     Melanoplus  flavidus  Scudder,   1879,   74.     Blue-legged   Locust. 

Size  slightly  above  the  medium  for  the  genus,  the  females  one-third 
the  larger;  form  slender.  Pale  olive-brown  above,  greenish-yellow  beneath. 
Face  sometimes  mottled  with  fuscous;  the  black  postocular  stripe,  when 
present,  usually  narrow  and  reaching  only  to  metazona,  often  subobsolete, 
sometimes  widened  and  extending  along  the  sides  of  disk  as  well  as  those 
of  pronotal  lobes.  Antennae  uniform  dull  yellow.  Tegmina  with  a  vague 
narrow  median  pale  stripe,  this  often  with  a  few  small  fuscous  spots. 
Hind  femora  dull  yellow,  the  upper  half  of  outer  face  dusky,  the  upper 
and  inner  faces  usually  with  two  oblique  dusky  bars.  Hind  tibiae  blue,  the 
spines  white,  tipped  with  black.  Interocular  space  slightly  wider  than 
first  antennal  joint,  male,  as  wide  as  frontal  costa,  female.  Fastigium 
feebly  declivent,  strongly  sulcate,  male,  feebly  concave,  female.  Frontal 
costa  prominent,  broadly  and  rather  deeply  sulcate  at  and  below  the  ocellus. 
Disk  of  prozona  slightly  convex,  the  sides  parallel  and  rounded  into  lateral 
lobes;  of  metazona  nearly  flat,  the  sides  feebly  divergent,  hind  margin  ob- 
tuse-angulate ;  median  carina  low,  distinct  on  metazona,  often  vague  on 
prozona.  Tegmina  narrow,  slightly  surpassing  tip  of  abdomen,  male, 
reaching  tip  or  base  of  ovipositor,  female.  Supra-anal  plate  of  male 
broadly  triangular,  the  apical  third  elevated  and  abruptly  subacute.  Fur- 
cula  as  described  in  series  key,  their  tips  ending  in  slightly  widened  knobs. 
Cerci  with  base  broad,  triangular,  the  apical  two-thirds  slender,  less  than 
half  as  wide  as  base,  incurved,  the  sides  nearly  parallel,  tip  bluntly 
rounded  (Fig.  141,  d.)  Subgenital  plate  scoop-shaped,  well  rounded  above, 
the  tip  slightly  produced.     Length  of  body,  $,  21—26,  $,  25—32;  of  anten- 
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nae,   $,  12 — 14,   9,  10 — 11;  of  pronotum,   $,  5 — 5.5,   $,  6 — 6.5;   of  tegmina, 
$,  18—21,  $,  22—23;  of  hind  femora,  $  and  ?,  14—16  mm. 

Lake  Count} ,  Tnd. ;  Moline,  Til. ;  Sidney,  Neb. ;  Timnath,  Colo. ; 
August — September.  Known  from  Indiana  only  from  near  Pine, 
Lake  Co.,  where  specimens  were  taken  by  J.  D.  Hood,  Sept.  3. 
Ranges  from  northwestern  Indiana  to  Montana  and  Colorado, 
south  and  southwest  to  Kansas,  southern  Texas,  Las  Cruces,  New 
Mex.,  and  Tucson,  Ariz. 

This  trim  graceful-bodied  locust  is  a  xerophytic  species  occur- 
ring mainly  in  dry  sandy  places.  Scudder's  types  were  from  Colo- 
rado. McNeill  (1891,  75)  first  recorded  and  described  it  from 
Illinois  under  the  name  M.  cenchri,  a  synonym,  stating  that  it  oc- 
curred only  on  "high  sandy  ground  where  the  sand-bur,  Cenchrus 
tribuloides  L.  was  the  only  vegetation.  They  were  colored  so 
nearly  like  the  yellow  sand  that  they  were  difficult  to  see  when 
only  two  or  three  feet  away."  Hart  (1907,  233)  states  that  it  is 
"common  everywhere  in  blowouts  and  on  very  sandy  ground"  in 
northwestern  Illinois,  and  also  records  it  from  Lone  Rock,  Wis. 
Vestal  (1913,  23)  states  that  from  July  19  to  October  10  it  is  the 
"most  characteristic  locust  of  the  bare  sand,  blow  sand  and  bare 
basins  of  blowouts"  in  northern  Illinois.  It  is  not  recorded  from 
Iowa  or  Minnesota,  though  it  pi'obably  occurs  in  both  states. 
Bruner  reports  it  as  rare  in  southwestern  Nebraska.  Gillette 
(1904,  50)  states  that  in  Colorado  it  is  "a  plains  species,  occurring 
sparingly  in  the  southern  portion  of  the  State.  It  is  abundant  in 
grass  pastures  along  the  foothills,  near  Fort  Collins,  and  has  been 
taken  feeding  upon  alfalfa,  cabbages,  leaves  of  plum  and  cherry 
trees  and  upon  Artemisia  trifoUa,  so  that  wherever  a  food  supply 
of  native  plants  becomes  scarce  this  species  is  likely  to  become 
seriously  injurious  to  cultivated  crops." 

Series  X.     The  Impudicus  Group. 
This  group  being  represented  by  but  a  single  species  its  prin- 
cipal characters  are  given  in  the  series  key  and  in  the  description. 

195.     Melanoplus  impudicus  Scudder,  1897b,  22.     Immodest  Locust. 

Size  medium  for  the  genus,  the  females  but  little  the  larger.  Color 
much  as  in  atlanis,  the  dark  spot  on  upper  part  of  pronotal  lobe  smaller 
in  the  male,  often  obsolete,  female;  median  area  of  tegmina  with  fewer  and 
smaller  fuscous  spots;  dark  bars  of  hind  femora  narrower  and  less  dis- 
tinct; lower  face  orange-red.  Hind  tibiae  bright  red,  the  spines  black, 
paler  at  extreme  base.  Occiput  slightly  swollen,  distinctly  elevated  above 
the  pronotum;  interocular  space  as  broad,  male,  or  one  and  a  half  times  as 
broad,  female,  as  first  joint  of  antennae.  Fastigium  strongly  sloping,  feebly 
sulcate  in  both  sexes.     Frontal  costa  short,  not  reaching  clypeus,  rather 
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narrow,  feebly  or  not  at  all  sulcate.  Pronotum  with  median  carina  visible 
throughout,  more  distinct  on  metazona;  hind  margin  broadly  obtuse-an- 
gled; prozona  longer  than  broad  and  one-fifth  longer  than  the  finely  punc- 
tate metazona,  male,  subquadrate  and  subequal  in  length  to  metazona,  fe- 
male. Tegmina"**  reaching  tip  of  hind  femora  in  both  sexes,  moderately 
broad  and  tapering.  Supra-anal  plate  broadly  triangular,  almost  flat,  the 
apex  acute-angulate,  margins  scarcely  elevated;  median  sulcus  confined  to 
basal  half,  its  bounding  ridges  rather  high.  Furcula  consisting  of  a  pair 
of  very  short  triangular  processes  lying  upon  the  bases  of  the  median 
ridges  of  supra-anal  plate  (PI.  Ill,  j.)  Cerci  narrow,  slightly  shorter  than 
supra-anal  plate,  compressed,  straight,  the  middle  third  about  one-half  as 
broad  as  the  extreme  base,  the  apical  third  but  little  expanded,  the  tip 
rounded.  Subgenital  plate  scarcely  longer  than  broad,  subconical. 
Length  of  body,  $,  18—19,  $,  22 — 23;  of  antennae,  ^and  9,  8;  of  pro- 
notum, $ ,  5,  $,  5.5;  of  tegmina,  $ ,  15 — 16,  $,  15 — 18;  of  hind  femora,  $, 
11—12,  $ ,  12.5—13  mm. 

So  far  as  known  this  species  has  been  taken  in  Indiana  but 
once.  This  was  on  July  10,  1902,  when  I  found  it  plentiful  on  a 
sandy  wooded  slope  in  Gibson  County,  about  ten  miles  southeast 
of  Mt.  Carmel,  111.,  and  at  a  point  where  the  terrace  on  the  Indi- 
ana side  of  the  Wabash  River  meets  the  sandy  uplands.  Here, 
among  the  scant  grass  and  weeds  the  insect  had  found  a  suitable 
abiding  place.  The  males  take  to  wing  readilj^  when  disturbed, 
but  the  females  seem  to  depend  only  on  their  short  hind  legs  to 
take  them  out  of  sight  of  their  pursuer. 

The  known  range  of  impudicus  is  mainly  southern,  its  most 
northern  recorded  station  being  Havana,  111,,  where  Hart  found  it 
in  small  numbers  in  August  in  sandy  areas  covered  with  black- 
jack oak.  He  states  (1907,  234)  that  it  is  ''common  on  high  rocky 
slopes  of  the  Ozark  ridge  in  southern  Illinois."  Its  main  distribu- 
tion east  of  the  Mississippi  is  from  New  Jersey  southwest  to  Meri- 
dian and  Monticello,  Miss.  West  of  that  stream  it  is  recorded 
only  from  northwestern  Arkansas  and  Oklahoma.  Morse  (1907, 
49)  calls  it  "a  wideh^  distributed  but  somewhat  local  species  fre- 
quenting the  grasses  of  dry  open  woodlands  and  sometimes  also 
fields  of  sandy  or  stony  soil."  In  New  Jersey  Fox  (1914,  514) 
says  it  is  restricted  to  the  Pine  Barrens  where  it  appears  to  be 
locally  frequent,  occurring  only  in  ]»ine  or  mixed  pine  and  oak 
woods. 

Series  XI.     The  Femub-bubrum  Group. 

Medium  or  small  sized  species  of  a  dull  reddish-  or  grayish- 
brown  hue,  having  the  postocular  dark  stripe  usually  distinct  on 
prozona  in  both  sexes ;  median  carina  of  j)ronotuni  percurrent. 


°°Scudder,  in  his  original  description,  ^ves  them  as  "surpassing  a  little,  male,  or  con- 
siderably, female,  the  hind  femora,"  but  this  is  not  true  of  Indiana  specimens. 
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sometimes  faint  on  prozona;  tegmina  reaching  or  surpassing  tip 
of  abdomen  and  usually  the  hind  femora,  without  or  usually  with 
very  faint  spots  along  the  median  area;  hind  tibiae  normally  red 
with  black  spines;  prosternal  spine  erect,  cylindrical,  usually 
somewhat  appressed,  the  apex  bluntly  rounded;  supra-anal  plate 
of  male  elongate-triangular,  usually  constricted  at  middle;  fur- 
cula  and  cerci  variable  as  to  species;  subgenital  plate  broad  at 
base,  narrowed  to  about  half  the  basal  width  at  apex,  the  apical 
margin  rarely  elevated,  not  notched  or  tuberculate. 

KEY   TO   EASTEBX   SPECIES    OF   FEMtJR-BUBRUXI    GROUP. 

a.     Tegmina  always  distinctly  surpassing  the  tips  of  hind  femora,  male, 
usually  so,  female;  cerci  of  male  strongly  narrowing  on  basal  half, 
at  apical  third  less  than  half  the  width  of  base;   furcula  distinctly 
tapering  and  widely  separated  beyond  the  basal  third  (PI.  IV,  fc.) 
b.     Furcula  not  or  scarcely  reaching  the  middle  of  supra-anal  plate; 
general  color  darker,  the  fuscous  spots  of  median  area  of  teg- 
mina very  small  and  confined  to  its  basal  half. 

196.      FEMUR-RUBRVM. 

bb.  Furcula  longer,  reaching  considerably  beyond  the  middle  of  supra- 
anal  plate;  general  color  paler,  the  fuscous  spots  of  median  area 
of  tegmina  larger  and  extending  throughout  its  length. 

196a.     PROPiNQxms 
aa.     Tegmina  not  or  rarely  surpassing  the  hind  femora  in  either  sex,  often 
much  shorter;   cerci  not  or  very  feebly  narrowing  on  basal  half,  at 
apical  third  more  than  half  the  width  of  base;  furcula  feebly  taper- 
ing,  parallel   and  but   slightly  separated   beyond  the   basal   third. 

(PI.    IV,    I.)  197.    BOREALIS. 

196.  Melaxoplus  femur-rubrum  (DeGeer),  1773,  498.  Red-legged  Locust. 
Size  medium  for  the  genus,  the  males  slightly  the  smaller.  Reddish- 
brown  or  brownish-fuscous  above,  dull  greenish-yellow  beneath.  Head 
olive  to  brownish-j'ellow,  occiput  darker  with  usually  a  pair  of  widening 
fuscous  stripes  on  its  sides.  Disk  of  prozona  generally  darker  than  the 
lower  half  of  its  lateral  lobes;  the  upper  half  of  these  lobes  with  a  broad 
black  bar,  often  subobsolete  in  female.  Meso-  and  metapleura  in  great 
part,  and  usually  the  sides  of  two  basal  segments  of  abdomen,  black. 
Hind  femora  reddish-brown,  the  upper  half  of  outer  face  usually  more  or 
less  clouded  with  fuscous,  which  often  forms  two  oblique  cross-bars  on 
upper  face;  lower  and  inner  faces  dull  yellow  or  orange.  Hind  tibiae  deep 
red,  rarely  pale  yellowish-green,  the  spines  black.  Interocular  space  a 
fourth  wider  than,  male,  or  fully  twice  as  wide,  female,  as  first  antennal 
joint;  fastigium  strongly  declivent,  distinctly  and  broadly  sulcate,  male, 
feebly  so,  female.  Frontal  costa  as  broad  as  the  interocular  area,  deeply 
sulcate  at  and  below  the  ocellus,  male,  less  so,  female.  Pronotum  feebly 
expanding  on  posterior  half,  the  disk  flat  or  nearly  so,  and  rounded  into 
the  lateral  lobes;  hind  margin  obtuse-angled,  more  broadly  so  in  female; 
median  carina  visible  throughout,  more  distinct  on  metazona;  prozona 
slightly  longer  than  metazona,  male,  subequal  to  it,  female.  Tegmina  nar- 
row, obviously  though  very  gradually  tapering.     Extremity  of  male  abdo- 
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men  distinctly  enlarged,  moderately  upcurved;  supra-anal  plate  elongate-   * 
triangular,  its  apex  subacute,  lateral  margins  thickened  and  strongly  ele-    .; 
vated  to  form  a  deep,  elongate  concavity  each  side  the  median  sulcus,  the   ] 
latter  rather  wide,  percurrent,  its  apical  fourth  distinctly  expanding;  pal-   ' 
lium  not  or  scarcely  elevated.     Furcula  consisting  of  a  pair  of  tapering 
subcylindrical  spines,  about  half  as  long  as  supra-anal  plate,  their  basal   j 
third  flattened  and  attingent,  apical  two-thirds  well  separated  and  lying 
just  outside  the  median  ridges   (PI.  IV,  fc.)     Cerci  as  in  key  and  figure    ! 
cited.     Subgenital  plate  with  apex  less  than  half  the  breadth  of  base,  its   , 
margins  not  elevated,  truncate  and  strongly  rounded.     Length  of  body,  $ ,  I 
17—23,    $,   18—27;    of  antennae,    $,   8—10,    $,    8—8.5;    of   pronotum,    $, 
4.5—5,  9,  5—6;  of  tegmina,  $ ,  15—20,  $,  17—23;  of  hind  femora,  $,  11— 
13,  9,12— 14.5  mm.    (Fig.  143.) 

This  is  the  most  common  and  one  of  the  most  injurious  of  our 
Indiana  locusts.    It  occurs  ever^^where  in  blue-grass  pastures  and 

meadows,  along  roadsides  and  borders 
of  cultivated  fields,  on  city  lawns  and 
in  open  woodlands.  In  central  Indiana 
it  begins  to  reach  maturity  about  June 
5th,  and  has  been  seen  in  numbers  and 
Fig.  143.  Male.  Natural  size,  j^^^tiug  as  late  as  November  25th.  Those 
which  occur  in  low,  damp  places  are  usually  darker  than  those  in 
dry  upland  localities.  The  second  crop  of  clover  is,  in  a  dry  sea 
son.  often  almost  wholly  destroyed  by  this  species  and  M.  differ 
entiolis.  When  disturbed  they  either  hop  vigorously  to  one  side, 
or  fly  swiftly  and  noiselessly  straight  ahead  for  30  or  more  feet 
and  then  suddenly  drop  to  the  ground. 

The  range  of  M.  fcmur-ruhrum  is  practicially  that  of  America 
north  of  central  Mexico.  In  the  southeastern  states  and  Florida 
the  typical  form  is  replaced  by  that  of  the  doubtful  race  propin- 
qwis  Scudd.  It  is  not  known  from  Alaska,  and  some  of  its  most 
northern  records  perhaps  properly  belong  to  M.  borealis  (Fieb.). 
Wherever  found  it  is  very  common  and  the  aggregate  amount  of 
damage  it  annually  does  throughout  North  America  is  an  enor- 
mous one.  The  northern  form,  in  spite  of  its  wide  distribution, 
varies  but  little  in  color  and  structure ;  the  hind  tibiae  being  very 
rarely  dull  yellow,  green  or  greenish.  The  tegmina  vary  somewhat 
in  length,  reaching  from  the  tips  of  hind  femora  to  5  mm.  beyond 
in  both  sexes,  being  rarely  1  mm.  shorter  than  the  tips  in  female. 
Of  the  habits  of  the  red-legged  locust  much  has  been  written. 
Scudder,  in  his  Kevision  (1897,  278)  and  in  his  Index  to  North 
American  Orthoptera  (1901c)  has  given  full  references  to  all  its 
literature.  I  quote,  therefore,  only  the  concluding  paragraphs  of 
his  notes  on  this  species  in  the  former  work,  as  follows: 
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'The  immediate  distribution  of  this  insect  appears  to  be  controlled  al- 
together by  climatic  conditions,  the  chief  of  which  is  the  presence  of  a  cer- 
tain amount  of  humidity.  It  is  a  frequenter  of  low  grounds,  cultivated 
fields,  shady  margins  of  woods,  etc.,  where  vegetation  is  rank  and  tender. 
It  is  rarely  found  upon  dry  hillsides  when  meadows  close  at  hand  may 
swarm  with  them,  while  the  opposite  is  true  of  other  species,  M.  luri&us  for 
instance;  yet  such  specimens  as  do  so  occur  will  be  found  to  differ  from 
those  inhabiting  more  favored  localities,  in  being  lighter  colored  and  more 
uniformly  grayish  in  tone,  with  slighter  contrasts;  those  from  dryer  sta- 
tions appear  also  to  have  on  the  average  rather  shorter  wings.  There  is 
but  a  single  annual  brood  which  begins  to  appear  full  fledged  in  New  Eng- 
land late  in  July.  According  to  Riley,  the  eggs  are  not  laid  in  a  single 
mass,  but  at  intervals  in  several;  he  has  twice  obtained  four  successive 
pods  from  a  single  female,  covering  a  period  of  nearly  two  months  and 
containing  eggs  amounting  in  all  to  from  ninety-six  to  one-hundred  and  ten. 

"At  Andover,  Massachusetts,  on  October  5  many  years  ago,  I  observed 
a  pair  of  this  species,  male  and  female,  near  together  alternately  signaling 
to  each  other  with  a  slight  quick  movement,  of  the  hind  legs  upon  the  teg- 
mina,  as  if  stridulating.  I  made  no  note  of  whether  any  sound  was  ac- 
tually produced  and  do  not  now  recall  any." 

The  Caloptemis  devorator  Scudder  (1875b,  474)  and  the  Mclan 
oplus  interior  Scudder  (1879,  71)  are  stated  by  their  author  (1897, 
283)  to  be  STnonTms  of  M.  femiir-riibrum,  as  is  also  Caloptenus 
sangiiinolentiis  Prov. 

196a.     Melanoplus  femub-bubbum  propixquus  Scudder,  1897b,  24.     South- 
ern Red-legged  Locust. 

Differs  from  typical  femur-rubrum  mainly  in  the  characters  given  in 
key,  the  color  of  fresh  specimens  being  usually  a  pale  or  olive-brown,  tinged 
with  rosaceous,  sometimes  with  greenish.  Fuscous  spots  of  tegmina,  es- 
pecially in  female,  larger  and  more  abundant.  Hind  femora  dull  greenish- 
yellow,  the  fuscous  bars  of  upper  face  faint  or  wanting.  Supra-anal  plate 
with  apex  more  blunt  and  margins  less  thickened.  Furcula  longer,  more 
evenly  tapering,  their  apical  halves  less  widely  separated.  Average  size 
somewhat  larger,  a  male  at  hand  from  Gainesville,  Fla.,  being  26,  and  a 
female  27  mm.  in  length. 

This,  the  southern  form  of  femur-ruhrum,  has  been  taken  by 
me  at  Ormond,  Gainesville,  Sanford,  Sarasota,  Ft.  Myers  and 
Dunedin,  Fla.  It  is  almost  as  common  in  northern  Florida  as 
femur-rulirnm  is  in  Indiana  but  becomes  scarce  in  the  southern 
part  of  the  State  and  is  not  known  from  the  southern  keys.  My 
first  specimens  were  taken  at  Ormond  on  March  27,  1899,  and  re- 
corded (1902,  115)  as  found  in  "an  old  abandoned  orange  grove. 
The  males  were  abundant,  the  females  just  emerging  from  the 
final  moult.  It  is  a  slender-bodied,  long-winged  species,  dull  in 
color  but  graceful  in  movement.  They  are  active  leapers,  and 
when  flushed  usually  fly  noiselessly  for  several  rods,  then  settle 
down  upon  a  bunch  of  grass,  the  color  of  which  is  grayish-brown. 
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like  that  of  their  backs."  About  Dunedin  both  nymphs  and  adults 
occur  throughout  the  winter  along  roadsides,  in  yards  and  gar- 
dens and  old  fallow  or  abandoned  fields.  South  of  Lakeland  it 
has  been  hitherto  recorded  only  from  Marco. 

It  is  very  doubtful  whether  the  racial  name  propinquus  is 
worthy  of  retention.  The  females,  except  for  the  slight  difference 
in  color,  are  absolutely  inseparable  from  those  of  the  typical  form, 
and  the  males  readily  so  only  by  the  longer  and  less  divergent  fur- 
cula.  R.  &  H.  (1916,  239)  record  the  taking  of  intermediate  forms 
between  it  and  femur-rubrum  in  North  Carolina,  and  give  the 
range  of  propinquus,  outside  of  Florida,  as  extending  over  the 
Southern  Coastal  Plain  from  extreme  southern  Xorth  Carolina 
through  South  Carolina  and  Georgia  as  far  west  as  Flomaton,  Ala- 
bama. It  has,  however,  been  recorded  by  Morse  (1907,  51)  from 
Gulfport,  Miss. 


Fig.  144.  Extremities  of  female  abdomens  of  Melanoplus,  showing  the  valves  of  ovi- 
jositor.  a,  of  atlanis;  b,  borcalis;  c,  Inridus;  d,  confiisus.  Sc.  =  scoop  of  upper  valves; 
A.ng.  =  angulation  at  base  of  scoop.     (After  Morse.) 

197.     Melanoplus  borealis   (Fieber),  1853,  120.     Northern  Locust. 

Size  small,  the  sexes  subequal.  Above  dark  reddish-brown  or  green- 
ish-yellow tinged  with  fuscous,  beneath  dull  clay-yellow.  The  usual  dark 
stripe  on  upper  third  of  prozona  distinct  in  both  sexes,  somewhat  broken 
in  female.  Tegmina  almost  or  wholly  devoid  of  fuscous  markings.  Hind 
femora  in  northern  individuals  (borealis)  broadly  bifasciate  with  fuscous 
on  upper  and  inner  faces,  lower  face,  except  near  base,  deep  red;  knees 
black;  hind  tibiae  deep  red,  the  spines  wholly  black;  in  southern  speci- 
mens (extremus)  the  femora  are  dull  yellow,  tinged  with  reddish-brown, 
usually  without  traces  of  dark  cross-bars,  the  lower  face  generally  pale 
orange;  knees  feebly  infuscated;  hind  tibiae  pale  red  or  dull  yellow.  In- 
terocular  space  one-half  wider  than  basal  joint  of  antennae,  male,  as  wide 
as  frontal  costa,  female;  fastlgium  rather  strongly  declivent,  distinctly  sul- 
cate,  male,  broadly  and  shallowly  so,  female.  Frontal  costa  very  shallowly 
sulcate  around  and  below  the  ocellus.  Pronotum  short,  feebly  widening 
backward  in  both  sexes;  prozona  quadrate,  slightly  longer  than  metazona. 
male,  transverse  and  equal  to  it  in  length,  female;  hind  margin  broadly 
obtuse-angulate,  the  angle  more  rounded  in  female;  median  carina  distinct 
on  metazona,  often  subobsolete  on  basal  portion  of  prozona.  Extremity  of 
male  abdomen  but  slightly  swollen,  feebly  upcurved.  Supra-anal  plate 
elongate-triangular,  its  apex  acute-angulate,  sides  not  thickened,  distinctly 
upcurved;  median  sulcus  percurrent,  expanding  at  apical  third,  its  bound 
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ing  ridges  thence  elevated  and  convergent  to  apex,  the  sulcus  therefore 
spear-shaped  in  outline.  Furcula  cylindrical,  strictly  parallel,  equal,  fin- 
ger-like projections  lying  on  the  crests  of  the  basal  halves  of  the  median 
ridges.  Cerci  broad,  slightly  falcate,  shorter  than  supra-anal  plate,  their 
dorsal  margin  broadly  concave,  ventral  one  curved  gradually  into  the  blunt 
rounded  or  slightly  produced  apex  (PL  IV,  7.)  Subgenital  plate  scoop- 
shaped,  longer  than  broad,  its  apical  margin  broadly  rounded,  not  elevated. 
Pallium  elevated  above  the  floor  of  the  subgenital  cavity  as  an  oblong 
hood-shaped  tubercle.  Length  of  body,  $,  15 — 19,  9,  17 — 24;  of  antennae, 
$,  8 — 9,  9,  6 — 8;  of  pronotum,  $,  4 — 5,  $,  5 — 5.3;  of  tegmina,  $,  10 — 16, 
9,  9.5—18;  of  hind  femora,  $,  9.5—12,  9,  11—12.5  mm. 

After  carefully  studying  typical  specimens  of  J/,  horcalis  from 
Ft.  Rae,  MacKenzie,  Can.  (Prihhle),  in  my  collection  and  from 
Eama.  Xain  and  Hopedale,  Labrador,  in  the  E.  M.  Walker  and 
Scudder  collections,  and  comparing  them  Ayith  \yhat  has  hitherto 
been  called  J/,  extremus  (F.  Walker)  from  New  England  and 
Xorthern  Indiana,  T  have  no  hesitancy  in  combining  the  two  forms 
under  Fieber's  name.  The  southern  indiyiduals  {extremus)  ayer- 
age  a  little  smaller  in  size,  are  mostly  of  a  paler  general  hue,  haye 
the  tegmina  usually  shorter,  the  median  carina  of  pronotum  often 
subobsolete  on  a  portion  of  the  j^rozona  and  the  prosternal  spine 
somewhat  shorter  and  stouter,  but  in  the  genital  characters  of 
the  male  and  otherwise  they  agree  with  horeaUs  in  all  particulars. 

This,  the  IT.  extremus  of  my  former  work  (1903,  319)  first 
came  to  my  notice  in  Indiana  on  August  6,  1897,  when  it  was 
found  near  DeLong,  Fulton  County,  in  an  open  peat  bog  which 
was  surrounded  on  all  sides  by  a  heavy  growth  of  tamarack,  Larix 
amerieana  Michx.  But  about  a  dozen  specimens  were  secured,  all 
of  which  were  of  the  short-winged  form.  When  disturbed  they 
gaye  several  short,  quick  leaps,  and  then  burrowed  as  far  as  they 
could  into  the  dense  mass  of  sjjhagnum  moss  which  everywhere 
covered  the  bog.  It  has  since  been  taken  several  times  in  the 
same  place;  also  in  a  marsh  near  the  south  end  of  Lake  Maxin- 
kuckee ;  and  probably  occurs  about  the  most  of  the  peat  bogs  and 
marshes  of  the  northern  third  of  the  State. 

As  its  specific  name  indicates,  the  known  range  of  typical  M. 
horealis  is  northern,  extending  from  Labrador,  Xova  Scotia,  Hud- 
son Bay  and  Greenland,  north  and  west  to  Alaska  and  south  and 
west  to  northern  Massachusetts,  northern  Indiana  and  Illinois, 
Nebraska  and  Wyoming.  Fieber's  types  of  horealis  were  from 
Greenland,  while  those  of  Walker's  extremus  were  from  "Arctic 
America."  Scudder's  Labrador  specimens  were  taken  in  August 
from  the  banks  of  a  mountain  brook.  They  were  most  abundant 
where  the  low  shrubby  vegetation  was  most  luxuriant  between  200 
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and  1,500  feet  above  tide.  Caudell  (1900,  511)  records  the  taking 
of  five  adults  by  Prof.  Kincaid  at  Kukak  Bay,  Alaska,  on  July  3. 
''They  were  taken  within  a  few  feet  of  a  small  pool  in  a  sphagnum 
swamp.  This  pool,  only  about  ten  feet  in  diameter,  was  surround- 
ed by  vegetation  in  which  the  locusts  lived.  They  were  captured 
by  causing  them  to  leap  into  the  water  where  they  were  easily 
secured." 

In  northern  New  England  horealis  is  said  by  Morse  to  be  com- 
mon in  suitable  habitats,  making  its  appearance  early  and  reach- 
ing maturity  in  late  June  or  early  July,  and  in  the  White  Moun- 
tain region  is  not  uncommon  in  early  September.  There,  as  else- 
where, it  is  partial  to  damp  surroundings,  frequenting  the  dense 
grass  of  moist  meadows,  bogs,  sedgy  swamps  and  mountain  tops. 

Scudder  (1897,  289)  gave  the  varietal  name  scandens  to  the 
long-winged  form  of  extrcmus  and  states  that  "it  appears  to  affect 
high  latitudes  and  altitudes,  being  found  in  all  the  localities  in 
the  far  north,  on  the  Big  Horn  Mountains  in  Wyoming,  and  on  the 
summits  of  the  mountains  in  New  England,  where  it  is  the  pre- 
vailing or  exclusive  form."  E.  M.  Walker  found  it  common  about 
Ft.  William  and  Nipigon,  Ontario,  the  brachypterous  form  greatly 
outnumbering  the  macro pterous.  As  extremns  he  also  records  it 
(1910,  334)  from  a  number  of  stations  in  western  Canada  betv\'een 
Winnipeg,  Man.,  and  Field,  B.  C.  Hebard  (1909,  157)  mentions 
extremus  as  scarce  about  Pequaming,  Mich.,  always  in  damp  mea- 
dows, where  the  grass  was  luxuriant  and  deep.  Somes  (1914,  86) 
states  that  in  western  Minnesota  its  numbers  are  possibly  equal 
to  those  of  M.  femur-riLbrum ,  and  that  it  is  "found  in  habitats 
varying  from  flat  open  prairie  to  dry  gravelly  hills,  and  at  times 
even  in  the  tamarack  growths  of  the  north.  It  is  one  of  our  ear- 
liest species  and  closely  follows  M.  minor,  specimens  having  been 
taken  June  14,  and  mating  in  the  field  on  June  24." 

The  Pezotettix  septentrionalis  Sauss.  (1861,  159),  the  Calop- 
tenus  arcticus  F.  Walker  (1870,  681)  and  the  C.  parvus  Pro- 
vancher  (1876,  110)  are  synonyms,  while  numerous  records  of  Pe- 
zotettix  horealis  and  Melanoplns  horealis  from  Minnesota  and 
other  points  in  the  northern  United  States  and  southern  Canada 
are  to  be  referred  to  M.  fasciatiis. 

The  Pezotettix  Junius  Dodge  (1876,  9)  described  from  Ne- 
braska and  usually  recorded  as  a  short-winged  form  of  M.  ex- 
tremus, differs  from  typical  horealis  in  having  the  apex  of  sub- 
genital  plate  somewhat  broader  and  less  produced,  the  basal  por- 
tion of  the  furcula  more  flattened  and  the  pallium  not  elevated. 
It  is  probably  to  be  considered  as  a  western  race  of  horealis. 
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Series  XII.     The  Angustipennis  Group. 

Medium  sized  species  of  slender  form  and  grayish-  or  fuscous- 
brown  hue,  having  the  piceous  bar  of  prozonal  lateral  lobes  nar- 
row, often  vague  in  female;  disk  of  pronotum  with  sides  subpar- 
allel,  male,  feebly  expanding  on  metazona,  female ;  median  carina 
distinct  but  low  on  metazona,  subobsolete  or  wanting  on  prozona ; 
tegmina  fully  developed;  prosternal  spine  rather  slender,  subcy- 
lindrical,  the  apex  obtusely  pointed,  male,  usually  stouter,  sub- 
conical,  with  apex  very  blunt,  female ;  hind  femora  with  outer  face 
usually  tinged  with  fuscous,  upper  and  inner  faces  with  faint  fus- 
cous cross-bars ;  hind  tibiae  either  glaucous  or  red  in  the  same  spe- 
cies ;  supra-anal  plate  as  in  Series  key ;  furcula  and  cerci  variable 
as  to  species ;  subgenital  plate  large,  as  broad  as  long,  apex  feebly 
narrowed,  but  slightly  if  at  all  elevated,  the  median  portion  trun- 
cate and  impressed  behind ;  ^valves  of  ovipositor  short,  the  lower 
ones  with  tips  decurved  and  basal  tooth  very  blunt. 

Scudder  ascribed  to  his  Angustipennis  Series  four  species, 
which  he  separated  in  his  key  (1897,  136)  only  by  the  color  of 
hind  tibiae,  length  of  male  furcula  and  degree  of  maculation  of 
tegmina,  all  extremely  variable  characters.  Two  of  his  species, 
which  he  separated  from  the  others  only  by  the  color  of  the  hind 
tibiae,  are  known  to  be  dimorphic  in  this  respect,  and  it  is  very 
probable  that  three  of  his  so-called  species,  viz.,  comptus,  cocci- 
ncipes  and  angustipennis,  will  in  time  be  found  to  be  only  forms 
of  one  widely  distributed  and  variable  species.  Three  of  his  nom- 
inal species  are  known  from  the  territory  covered  by  this  work. 
One  of  them  is,  without  doubt,  a  synonym  of  angustipennis.  The 
two  which  are  sufficiently  different  to  be  included  as  valid  may  be 
separated  as  follows: 

KEY  TO  EASTERN  SPECIES  OF  THE  ANGUSTIPENNIS  GROUP. 

a.  Furcula  more  strongly  divergent,  subcylindrical,  less  than  one-third 
as  long  as  supra-anal  plate  (PI.  IV,  m) ;  tegmina  often  immaculate, 
male,  usually  with  obscure  and  feeble  maculation  along  the  median 
area,  female;  smaller  and  more  slender,  length  of  body,  male, 
rarely  over  22,  or  female,  over  24  mm.  198.     angustipennis. 

aa.  Furcula  but  slightly  divergent,  one-half  as  long  as  supra-anal  plate; 
tegmina  with  very  distinct  and  rather  prominent  fuscous  spots 
along  the  median  area;  larger  and  stouter,  length  of  body,  male, 
usually  24  or  more,  female,  25  or  more  mm.  199.     impiger. 

198.     Melanoplus    angustipennis     (Dodge),     1877,    111.     Narrow-winged 

Locust. 

Size  medium,  rather  slender,  the  females  but  little  the  larger.  Dark 
grayish-  or  fuscous-brown,  often  with  a  reddish-brown  tinge.  Occiput  and 
disk  of  prozona  fuscous;  metazona  and  lower  halves  of  lateral  lobes  paler. 
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Tegmina  as  described  in  key.  Hind  femora  dull  yellowish-brown,  lower 
face  dull  yellow;  knees  blackish.  Hind  tibiae  either  pale  greenish-blue  or 
dull  red,  the  spines  black.  Interocular  space  one  and  a  half  times,  male, 
or  twice,  female,  as  broad  as  basal  joint  of  antennae;  fastigium  strongly 
declivent,  distinctly  and  broadly  sulcate  throughout,  male,  almost  flat,  fe- 
male. Frontal  costa  rather  wide,  nearly  equal  throughout,  faintly  sulcate 
at  and  below  the  ocellus.  Pronotum  as  described  above,  its  hind  margin 
broadly  obtuse-angled;  prozona  distinctly,  male,  or  scarcely,  female,  longer 
than  the  closely  punctate  metazona.  Tegmina  reaching  or  slightly  sur- 
passing tips  of  hind  femora,  slender,  tapering.  Supra-anal  plate  strongly 
and  abruptly  narrowed  at  apical  third,  the  narrowed  portion  in  a  lower 
plane,  its  apex  rather  blunt;  sides  of  basal  portion  thickened,  curved  and 
upturned;  median  sulcus  wide,  rather  shallow,  confined  to  the  broad  basal 
portion  of  the  plate.  Furcula  as  described  in  key,  lying  outside  the  bases 
of  the  median  ridges  (PI.  IV,  m.)  Cerci  rather  short,  spatulate,  incurved, 
the  middle  third  narrowest,  apical  third  nearly  as  broad  as  base,  concave 
without,  its  tip  broadly  rounded.  Subgenital  plate  as  long  as  broad,  the 
apex  a  third  narrower  than  base,  its  median  portion  a  little  elevated,  sub- 
truncate,  broadly  and  feebly  impressed  behind,  thus  causing  it  to  appear 
slightly  emarginate.  Length  of  body,  $ ,  19 — 22,  $ ,  21 — 22;  of  antennae, 
S,  9.5,  9,  8;  of  pronotum,  $  and  9,5;  of  tegmina,  $,  16 — 17,  $,  IG — 18; 
of  hind  femora,  $  ,  11 — 12,  9 ,  12 — 13  mm. 

This  locust  is  known  in  Indiana  only  from  the  northwestern 
counties,  where  it  is  one  of  the  most  common  species  about  the 
south  shore  of  Lake  Michigan,  occurring  in  company  with  M. 
atlanis  CRiley),  Spharagemon  wyomingianmn  (Thos.)  and  others 
over  a  large  part  of  the  sandy  area  within  five  miles  of  the  lake. 
It  seems  to  prefer  such  barren  localities  to  those  more  promising 
in  plant  food,  since  Bruner  mentions  its  partiality  for  ''old  break- 
ings and  well-fed  pastures  of  many  years'  use."  It  probably  be- 
gins to  reach  maturity  some  time  in  June,  as  numerous  pairs  have 
been  found  mating  in  late  July.  Specimens  were  also  taken  from 
along  railway  embankments  near  Kewanna,  Fulton  Co.,  July  14. 

The  hind  tibiae  of  at  least  a  third  of  the  specimens  of  angusti- 
pennis  taken  in  Indiana  are  red  instead  of  blue.  Since  Scudder 
based  his  separation  of  his  nominal  species  cocrincipcs  on  the  col- 
or of  the  tibiae  and  degree  of  maculation  of  the  tegmina,  I  (1903, 
322)  definitely  placed  roccincipes  as  a  synonym  of  Dodge's  spe- 
cies. A  year  later  Gillette  (1904,  46)  recorded  cocrincipcs  as  oc- 
curring in  moderate  numbers  over  the  entire  i)lains  region  of  Col- 
orado and  extending  for  some  distance  into  the  foothills,  and 
added :  "It  seems  quite  probable  that  this  species  is  nothing  more 
than  a  form  of  angiiHtipcnnis  having  red  hind  tibi.'P.''  R.  &  H. 
(1906,  412)  record  two  Colorado  specimens  of  coccineipes  as  hav- 
ing glaucous  tibi{P,  and  state  that  "they  are  much  inclined  toward 
the  opinion  recently  expressed  by  Gillette  to  the  effect  that  M.  coc- 
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cineipes  is  but  a  red-legged  form  of  M.  angustipennis."  Walker 
(1910,  338)  mentions  angustipennis  from  Aweme,  Man.,  with  both 
blue  and  red  hind  tibiae,  and  says:  "The  red-legged  individuals, 
commonly  known  as  M.  coccineipes ,  are  certainly  not  distinct 
from  the  typical  blue-legged  form."  The  two  forms  are  therefore 
again  placed  as  a  single  species. 

The  general  range  of  angustipennis  (including  its  synonym, 
coccineipes)  is  mainly  to  the  west  and  northwest  of  its  Indiana 
station,  extending  from  Sudbury,  Ont.,  and  Douglas  Lake,  Mich., 
to  Aweme,  Man.,  and  Yellowstone,  Montana,  south  to  southern 
Colorado,  Kansas  and  Texas.  At  Douglas  Lake  Vestal  (1914,  108) 
found  it  rather  common,  July  1 — August  14,  in  open  aspen  thick- 
ets among  plants  of  bracken  and  blueberry  near  the  borders  of  the 
lake.  Hart  (1907,  234)  recorded  it  as  very  abundant  everywhere 
on  waste  sandy  land  in  northwestern  Illinois;  also  at  Waukegan 
on  sand}'  ridges  near  Lake  Michigan.  Vestal  (1913)  also  says 
that  "it  is  the  most  abundant  and  most  characteristic  locust  in  the 
bunch-grass,  being  the  chief  plant-eater  in  the  Illinois  sand- 
prairie  from  July  until  frost."  From  the  records  it  appears  to  be 
scarce  in  both  Iowa  and  Minnesota,  but  in  Nebraska  Bruner 
(1897,  136)  mentions  it  as  "quite  common  on  low  grounds  in  the 
eastern  half  of  the  State,  preferring  Artemisia  liidoviciana  as  a 
food  plant."  He  also  states  that  it  is  increasing  rapidly  in  num- 
bers, and  is  likely  in  places  to  become  a  serious  pest.  The  vege- 
tation of  the  area  which  it  is  known  to  inhabit  in  Indiana  is  not 
sufficient  in  quantity  and  value  to  enable  it  to  do  much  damage. 
Several  successive  favorable  seasons  might,  however,  enable  it  to 
so  increase  in  numbers  as  to  cause  it  to  migrate  into  the  richer 
agricultural  regions  to  the  south  and  east. 

199.     Melanoplus  impigeb  Scudder,  1897b,  26. 

Distinctly  larger  and  more  robust  than  angustipennis,  the  sexes  sub- 
equal  in  size.  General  color  darker,  the  prozonal  dark  bar  wider,  usually*" 
more  vague  in  female.  Tegmina  as  described  in  key.  Hind  femora  with 
upper  outer  face  more  or  less  suffused  with  fuscous,  lower  face  often  feebly 
roseate.  Hind  tibiae  normally  glaucous,  sometimes  red,  paler  at  base  and 
tips,  the  spines  with  only  the  apical  halves  black.  Interocular  space  wider 
and  fastigium  more  broadly  and  shallowly  sulcate  than  in  angustipennis. 
Prozona  one-fourth  longer  than  metazona,  male,  the  two  subequal  in  length, 
female.  Tegmina  but  slightly  surpassing  the  hind  femora  in  either  sex. 
Supra-anal  plate  much  as  in  angustipennis,  with  basal  two-thirds  rela- 
tively longer  and  less  broad,  its  sides  less  curved  but  thickened  and  up- 
turned as  there.  Cerci  stouter,  with  dorsal  margin  more  distinctly  concave, 
the  outer  face  of  apical  half  broadly  sulcate  (Fig.  145,  a.)  Subgenital 
plate  slightly  longer,  its  posterior  apical  portion  more  distinctly  truncate. 
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almost  entire.  Length  of  body,  $,  23 — 28,  $,  24 — 30;  of  antennae,  $, 
10—11,  $,  10;  of  pronotum,  $,  5.5—6.5,  $,  5.7—6.8;  of  tegmina,  $,  20—22, 
$,  21—23;  of  hind  femora,  $,  14—15.5,  $,  15—16.5  mm. 

This  species  is  included  here  on  the  single  record  of  R.  &  H. 
(1916,  240)  who  found  it  at  Augusta,  Ga.,  July  29,  "in  moderate 
numbers  in  a  sandy  area  scatteringly  covered  with  scrub  oak." 
It  was  described  from  various  points  in  Texas  and  Barber  Co., 
Kansas,  and  west  of  the  Mississippi  has  since  been  recorded  from 
Oklahoma,  Arkansas  and  Minnesota.  McNeill  (1899a,  366)  says 
that  in  Arkansas  it  is  "a  not  uncommon  species  among  vegetation 
in  the  sandy  bottoms  and  along  the  banks  of  streams."  Somes 
(1914,  88)  states  that  in  Minnesota  It  occurs  only  on  sandy  areas 
along  the  Mississippi  River  in  the  southeastern  part  of  the  State. 

The  specimens  at  hand  are  from  Oklahoma  and  Bonita,  Texas, 
and  have  the  hind  tibi?e  glaucous  as  described  by  Scudder,  but 
Morse  (1907,  48)  says  their  color  varies  from  deep  blue  to  cherry- 
red  and  R.  &  H.  state  that  in  their  Georgia  specimens  "the  color 
of  the  caudal  tibiae  ranges  from  dark  orient  blue  to  nopal  red." 
Structurally  the  species  is  very  close  to  angustipennis,  but  differs 
especially  in  its  larger,  stouter  form  and  the  longer,  more  parallel 
furcula  which,  as  there,  lie  wholly  outside  the  ridges  of  the  median 
sulcus. 


Fig.   145.     Extremities  of  male  abdomens  of  Melanoplus.   X   4-     a,  impiger;  b,  c, 
packardii;  d,  keeleri.      (After  Pettit  &  Scudder.) 

Series  XIII.     The  Packardii  Group. 

The  members  of  this  group  are  somewhat  larger  and  stouter 
than  those  of  the  preceding  Series.  They  differ  mainly  in  the 
much  shorter  widely  divergent  furcula  and  in  the  form  of  the 
apical  margin  of  the  subgenital  plate  which  is  not  subtruncate 
and  vaguelj'  concave  as  there,  but  at  extreme  tip  well  rounded 
and  feebly  thickened  to  form  a  small,  backward  projecting  tuber- 
cle. They  all  agree  in  having  the  pronotal  disk  with  sides  sub- 
parallel  in  male,  feebly  divergent  behind,  female,  hind  margin 
broadly  obtuse-angulate  or  sub-rounded,  median  carina  distinct 
on  metazona,  wholly  wanting  on  prozona;  tegmina  equalling  or 
but  slightly  surpassing  hind  femora ;  supra-anal  plate  with  apical 
third  depressed,  gradually  narrowed  and  usually  separated  from 
the  basal  portion  by  an  evident  but  narrow  transverse  ridge ;  cerci 
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much  as  in  angustipennis,  being  shorter  than  supra-anal  plate, 
subspatulate,  incurved,  the  apical  third  concave  on  outer  side. 

Scudder,  in  his  "Kevision,"  ascribed  five  species  to  his  Pack- 
ardii  Series.  Of  these  but  one  has  been  recorded  from  our  eastern 
territory,  while  two  others,  then  unknown  to  him,  are  here  in- 
cluded. 

KEY   TO   EASTEBX    SPECIES   OF   PACKARDII    GBOUP. 

a.     Interval  between  mesosternal  lobes  of  male  fully  twice  as  long  as 

broad;   general  color  brownish-yellow  or  pale  grayish-brown. 

b.     Lower  face  of  hind  femora  yellow;  larger  and  much  more  robust, 

length  of  body,  male,  rarely  less  than  24  mm.,  of  female,  26  or 

more  mm.  '  200.     packardii. 

bb.     Lower  face  of  hind  femora  bright  coral-red;   smaller  and  much 

more  slender,  length  of  body,  male,  less  than  24,  of  female  less 

than  26  mm.  201.     fluviatilis. 

aa.     Interval   between  mesosternal  lobes  of  male  subquadrate,  about   as 

broad  as  long;  general  color  dark  fuscous-brown.  202.     stonei. 

200.     Melaxoplus  packardii  Scudder,  1878a,  287.     Packard's  Locust. 

Size  usually  above  the  medium  for  the  genus,  the  sexes  subequal. 
Brownish-yellow  or  pale  reddish-brown  above;  dull  clay-yellow  beneath. 
Face  usually  uniform  dull  yellow,  sometimes  sprinkled  with  fuscous  dots. 
Occiput  with  a  broad  median  dark  reddish-brown  or  fuscous  stripe,  this 
usually  widened  and  extending  back  along  the  full  length  of  the  middle  of 
pronotum,  but  often  absent  from  the  latter;  upper  third  of  prozonal  lateral 
lobes  with  the  usual  dark  postocular  stripe  of  the  genus,  this  often  broken 
and  obscure  in  female.  Tegmina  pale  grayish-  or  reddish-brown,  often 
immaculate,  male,  usually  with  a  row  of  small  fuscous  spots  along  the 
median  area,  female.  Hind  femora  dull  yellow,  the  upper  half  of  outer 
face  usually  with  a  narrow  ill-defined  fuscous  stripe;  upper  face  with  two 
narrow  fuscous  cross-bars;  inner  and  lower  faces,  bright  to  dull  yellow. 
Hind  tibiae  either  glaucous  or  bright  red,  the  apical  halves  of  spines  black. 
Occiput  swollen,  distinctly  elevated  above  the  pronotum;  interocular  space 
half  as  wide  again,  male,  or  twice  as  wide,  female,  as  basal  joint  of  an- 
tennae; fastigium  strongly  declivent,  widely  and  rather  deeply  concave  in 
both  sexes.  Frontal  costa  as  broad  as  interocular  space,  distinctly  sulcate 
below  the  ocellus.  Pronotum  as  described  above,  the  prozona  about  one- 
fourth  longer  than  metazona.  Tegmina  but  slightly  surpassing  the  tips 
of  hind  femora,  distinctly  the  narrower  in  the  male.  Supra-anal  plate  as 
above  described,  its  apex  acute;  median  sulcus  broad,  rather  shallow,  per- 
current,  its  apical  third  less  distinct.  Furcula  consisting  of  a  pair  of  short, 
flattened,  well  separated,  unequally  tapering,  widely  divergent  processes. 
Cerci  and  subgenital  plate  as  described  above,  the  former  with  apex  usu- 
ally broadly  rounded,  sometimes  subtruncate  (Fig.  145,  b,  c.)  Length  of 
body,  $,  22—30,  $,  26—33;  of  antennae,  $,  12—14,  $,  10.5—12;  of  pro- 
notum, $,  6.5—7,  9,  7—8;  of  tegmina,  $,  21—24.5,  9,  22—24;  of  hind 
femora,  $,  14 — 16,  $,  15 — 16.5  mm.   (Fig.  146.) 

A  species  of  western  and  northwestern  range,  included  here 
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by  reason  of  the  recordof  Shull  (1911.  227),  who  took  it  at  Sagi- 
I  .  naw  Bay,  Huron  Co.,  Mich., 

June  22 — August  3.    Speci- 
mens (identified  for  him  by 
,(^^*lill^l^^P^ '  ^^    WWA     ^loi'se  as  31.  fwdus  Scudd.) 

were  taken  ''on  bare  or  some- 
Z  what  grassy  beaches  or  in 

Fig.   145"    a,  Male.    X    13;  b,  extremity  of  female  ^^ndv  WOOds,  alwayS  in   dry 
abdomen.      (After    Bruner.)  plaCeS     and    fouud    OU     Saud 

or  soil,  not  on  vegetation."  Three  of  the  males  from  the  Univer- 
sity of  Michigan  collection  are  at  hand  and  agree  exactly  in 
everything  but  size  with  red-legged  individuals  of  If.  packardii 
from  Colorado.  They  measure  from  22 — 24  mm.  in  length  of  body, 
the  western  males  from  24  to  30  mm.  The  range  of  M.  packardii, 
including  its  synonym,  M.  foedus  Scudder  (1879,  69)  extends  from 
the  Michigan  station  mentioned,  north  and  west  to  Nicola  Valley, 
B.  C,  and  the  Pacific  Coast  of  the  U.  S,  and  south  and  west  to 
Iowa,  Texas  and  New  Mexico.  Specimens  at  hand  collected  by 
Bruner,  Gillette  and  others,  are  from  Valentine,  Nebraska,  and 
Greeley,  Ft.  Collins  and  Golden  Gate,  Colorado,  some  being 
labelled  M.  packardii,  others  M.  foddus.  The  latter,  neither  in 
color  nor  structure,  have  any  fixed  characters  separating  them 
from  packardii.  Scudder,  in  his  original  description  of  foedus 
says:  ''This  insect  is  closely  related  to  J/,  packardii^  but  by  its 
dingy  coloring  presents  a  very  different  appearance."  In  his 
notes  on  the  same  form  (1897,  312)  he  says  that  the  original  types 
from  Pueblo,  Colo.,  are  all  that  he  has  seen  and  that  it  "differs 
but  slightly  from  M.  packardii  and  may  prove  to  be  merely  a 
varietal  form  of  it,  dependent  upon  station,  which  in  this  species 
(fosdus)  is  in  the  dank  vegetation  of  river  bottoms  where  J/,  pack- 
ardii occurs  but  rarely." 

Morse  (1907,  50)  records  packardii  from  various  stations  in 
Oklahoma  and  Texas  and  states  that  he  found  it  "common  among 
weeds  and  tall  grass,  varying  greatly  in  amount  of  fuscous  mark- 
ings on  pronotum  and  hind  femora,  as  well  as  in  color  of  hind 
tibiae,  apparently  running  into  fwdns."  R.  &  H.  (1906,  413)  men- 
tion the  great  variation  in  color  of  Utah,  Colorado  and  Montana 
specimens,  and  state  that  "most  of  them  were  taken  from  luxuri- 
ant weeds  growing  along  ditches  and  drains,  or  about  damp  de- 
pressions in  the  prairies.  The  insects  were  active,  but  often 
clung  tenaciously  to  the  weeds  in  which  they  hid,  and  it  was  con- 
sequently easy  to  ca]>ture  as  many  as  desired."    In  Colorado,  says 
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Gillette  (1904,  94),  packardii  is  a  eoiinion  species  everywhere, 
June  24 — Oct.  8,  in  grassy  glades  and  m  ,ntain  ])arks  up  to  8,000 
feet  or  more.  Of  the  127  si)ecimens  in  ^le  college  collection  at 
Ft.  Collins,  the  hind  tibise  of  54  were  hie  and  of  73  red.  Of 
J/,  foedus.  Bruner  (1893,  22)  wrote:  ".1  is  locust  is  in  reality  a 
mountain  form  that  occurs  mainly  at  a'A< -elevation  of  about  5,000 
feet,  and  that  frequents  the  edges  of  valleys  and  sunny  slopes 
within  the  semi-arid  portion  of  the  United  States.  In  its  general 
appearance  and  structure  11.  feed  us  is  very  much  like  the  insect 
which  is  known  by  the  name  of  31.  packardii  Scudder.  In  fact 
there  is  but  little  difference  save  in  color  between  the  two  spe- 
cies." It  will  be  seen  that  Scudder,  Bruner  and  Morse,  three  of 
the  best  Orthopterologists  this  country  has  produced,  have  found 
no  fixed  characters  separating  fadus  from  packardii.  but  for  some 
reason  have  hesitated  in  combining  the  two  names.  I  have  no 
such  hesitation  and  herewith  place  fcedus  as  an  absolute  synonym 
of  packardii. 

201.     Melaxoplus  FLtTN'iATiLis  Bruner,  1897,  136.     Sand-bar  Locust. 

Size  medium;  form  slender,  male,  more  robust,  female.  Above  gray- 
ish- or  pale  olive-brown,  beneath  pale  to  dull  greenish-yellow.  Face  and 
lower  portion  of  lateral  lobes  pale  olive-green,  usually  immaculate.  Oc- 
ciput and  disk  of  pronotum  greenish-gray  contrasting  strongly  with  the 
distinct  dark  prozonal  stripe  below  them.  Tegniina  pale  grayish-brown, 
either  immaculate  or  with  a  few  faint  scattered  fuscous  dots.  Hind  femora 
dull  yellow,  the  upper  face  with  two  more  or  less  distinct  fuscous  bars, 
lower  face  coral  red;  knees  fuscous.  Hind  tibiae  pale  glaucous,  the  spines 
black,  pale  at  base.  Occiput  and  frontal  costa  much  as  in  angustipennis. 
Fastigium  less  declivent,  feebly  and  broadly  sulcate,  male,  shallowly  con- 
cave, female.  Disk  of  pronotum  almost  flat,  the  prozona  one-fourth  longer 
than  metazona,  male,  scarcely  longer,  female.  Tegmina  of  male  very  nar- 
row, feebly  tapering  from  base  to  the  rounded  tips;  of  female  broader,  of 
nearly  equal  width  throughout.  Prosternal  spine  slender,  subcylindrical, 
its  tip  somewhat  pointed,  male,  stouter  with  blunt  apex,  female.  Supra- 
anal  plate  as  described  under  the  series  heading,  its  margins  not  thickened 
and  but  feebly  upcurved;  median  sulcus  vague,  very  shallow,  its  bounding 
ridges  very  broad  and  low.  Furcula  consisting  of  very  short  widely  diver- 
gent processes,  lying  outside  the  median  ridges,  their  basal  halves  broad 
and  suddenly  constricted  into  the  verj'  slender  apical  portion.  Cerci  scarce- 
ly differing  from  those  of  angustipennis.  slightly  longer  and  more  incurved. 
Subgenital  plate  scoop-shaped,  as  broad  as  long,  its  apical  margin  not  ele- 
vated, feebly  thickened  at  extreme  apex.  Length  of  body,  $ ,  22 — 23,  9 , 
25 — 26;  of  antennae,  ^ ,  10,  $,9;  of  pronotum,  $,5,  $,6;  of  tegmina,  $, 
17—20,  $,  20 — 21;  of  hind  femora,  $  ,  12—12.5,  $,  13.5—14  mm.  (Fig.  147.) 

Ashland.   Neb.    {Bruner)',    Iowa   City,   la.    (Caudell).     This 
prettily  colored,  slender-bodied  species  is  known  east  of  the  Mis- 


432  FAMILY   VI. ^ACRIDIDiE, THE   LOCUSTS. 

sissippi  only  from  near  Moline, 
111.,  where  Hart  (1907)  record- 
ed it  as  occurring  with  M.  an- 
gustipennis  and  flavidus  at  the 
edge  of  a  large  blowout  on  a 
sand  hill.  As  it  was  not  treat- 
Fig.  147.     Male.   X   i-S-     (After  Bruner.)        ^^    -^    Seuddcr's    ^'Revision"    he 

described  it  as  new  under  the  name  of  M.  macneilli,  which  falls 
as  a  synonym  to  fluviatilis.  Bruner's  description  (loc.  cit.)  is 
very  brief,  and  he  states  that  it  is  "rather  common  along  river 
valleys  in  eastern  Nebraska,  where  it  is  to  be  found  among  vege- 
tation growing  on  sand  bars."  No  other  mention  of  its  occur- 
rence can  be  found  in  the  literature  at  hand. 

202.     Melanoplus  stonei  Rehn,  1904b,  85.     Stone's  Locust. 

Size  medium,  the  females  slightly  the  larger  and  more  robust.  Dark 
fuscous-brown  above,  dull  reddish-brown  or  dirty  clay-yellow  be- 
neath. Face  greenish-yellow,  strongly  mottled  with  fuscous;  occiput  with 
a  broad,  often  ill-defined,  reddish-brown  median  stripe  extending  back 
along  the  middle  of  pronotum,  this  bordered  each  side  by  a  narrow  dull 
yellow  stripe,  below  which  is  the  usual  black  postocular  stripe  of  the  genus 
on  upper  halves  of  pronotal  lobes;  lower  halves  of  these  lobes  pale  brown; 
metapleura  dull  yellow.  Tegmina  fuscous-brown,  the  median  area  with  a 
row  of  subquadrate  dull  yellow  spots.  Hind  femora  dull  yellow,  the  outer 
face  with  two  broad  oblique  blackish  bars,  these  often  fused  to  form  a  con- 
tinuous stripe;  upper  and  inner  faces  with  three  fuscous  cross-bars;  lower 
face  yellow;  knees  black,  their  lower  outer  lobes  pale.  Hind  tibiae  red  or 
vinous  brown,  darker  or  sometimes  greenish  toward  base  with  a  black 
ring  behind  the  knees.  Occiput  and  frontal  costa  much  as  in  packardii; 
fastigium  more  narrowly  and  shallowly  concave.  Pronotum  as  described 
under  the  series  heading;  prozona  in  both  sexes  slightly  longer  than  meta- 
zona,  median  carina  faintly  visible  on  prozona  of  female.  Tegmina  feebly 
surpassing  tips  of  hind  femora  in  both  sexes.  Supra-anal  plate  as  de- 
scribed above,  its  apex  obtuse;  median  sulcus  wide  and  distinct  on  basal 
portion,  narrower  and  ill-defined  on  the  depressed  apical  third.  Furcula 
widely  separated,  strongly  divergent,  their  basal  portion  flat,  apical  one 
much  narrowed,  scarcely  tapering.  Cerci  as  described  above,  less  nar- 
rowed at  middle  than  in  fluviatilis,  their  ventral  margin  nearly  straight, 
dorsal  one  broadly  concave,  outer  surface  thickly  punctate.  Subgenital 
plate  as  in  fluviatilis.  the  apical  tubercle  more  distinct.  Length  of  body, 
$,  22 — 23.5,  $,  26 — 28;  of  antennae,  ^ ,  9,  9,  10;  of  pronotum,  $,  5.5 — 6, 
9,  7.5—8;  of  tegmina,  $,  17—18,  9,  20—21;  of  hind  femora,  $,  12—12.5, 
9 ,  14 — 14.5  mm. 

Chatsworth  and  Harris,  N.  Jer.,  Aug.  13 — 20  (Davis).  De- 
scribed from  New  Jersey  and  so  far  recorded  only  from  that  State, 
though  it  has  been  taken  by  Walker  (Ms.)  at  Godbout,  Quebec, 
and  Ft.  William,  Ont.     At  the  former  place  "they  were  the  only 


SUBFAMILY  III. LOCUSTIN.E.  433 

long-winged  Melanoplus  present,  and  occurred  on  the  coarse 
grasses  of  a  sea-beach  and  sparingly  in  open  jack-pine  barrens." 

Fox  (1914,  514)  says  that  stonei  is  restricted  to  the  northern 
part  of  the  New  Jersey  Pine  Barrens,  having  been  taken  only  be- 
tween Harris  and  White  Horse  (type  locality)  and  near  Atsion 
and  Stafford's  Forge.  Smith  (1910,  184)  states  that  it  occurs  "in 
the  low  scrub  under  mixed  pine  and  oak  and  on  bare  sand  near 
pine  woods." 

In  general  color  M.  stonei  is  the  darkest  of  our  eastern  species 
of  the  genus,  M.  keeleri  and  M.  pmictulatus  ranking  next  in  dark- 
ness of  hue.  Rehn  prefaced  his  original  description  as  follows: 
"A  member  of  the  packardii  group  and  related  to  il.  pacJcardii  and 
fccdus  but  distinguished  by  the  smaller  size,  more  compressed  and 
excavated  vertex  and  fastigium,  narrower  frontal  costa,  smaller 
furcula,  greater  interval  between  the  mesosternal  lobes  in  both 
sexes  and  in  the  rich  and  striking  coloration."  The  fastigium  in 
the  specimens  at  hand  is  more  shallowly  sulcate  than  those  of 
packardii.  while  the  interval  between  the  mesosternal  lobes  of  the 
female  is  but  slightly  wider  than  in  that  sex  of  packardii. 

Series  XIV.     The  Keeleri  Gboxtp. 

Medium  sized  species  of  rather  robust  form  and  reddish-  or 
fuscous-brown  hue.  having  the  usual  dark  postocular  stripe  of  the 
genus  vague  or  wanting ;  male  with  prozona  subquadrate  and  inter- 
space between  mesosternal  lobes  half  or  more  as  long  again  as  broad ; 
tegmina  fully  developed,  reaching  to  or  beyond  tips  of  hind  fem- 
ora, their  median  area  usually  distinctly  maculate  with  fuscous 
spots;  hind  femora  with  outer,  upper  and  inner  faces  bifasciate 
with  fuscous ;  hind  tibise  usually  red,  sometimes  pale  blue  or  dull 
greenish-yellow;  extremity  of  male  abdomen  not  greatly  enlarged, 
but  feebly  upcurved ;  supra-anal  plate  broadly  triangular,  its  mar- 
gins but  slightly  recurved ;  cerci  either  distinctly  forked  or  with  a 
strongly  angulate  submedian  process  on  ventral  margin ;  sub- 
genital  plate  variable  in  form. 

Two  species  and  one  variety  of  the  group  occur  within  the 
limits  of  the  territory  covered  by  this  work.  They  were  included 
by  Scudder  in  his  Collinus  Group,  but  since  M.  collinus  Scudd.  is 
now  recognized  as  a  synonym  of  M.  luridus  (Dodge),  the  name  of 
the  group  is  likewise  changed. 

KEY  TO  EASTERN  SPECIES  OP  KEELERt  GROUP. 

a.  Lower  fork  of  male  cerci  very  short,  represented  by  an  angle  or  me- 
dian process  (PI.  IV,  n)  ;  furcula  rather  slender  spines,  longer  than 
the  last  dorsal  segment  to  which  they  are  attached;  median  area  of 
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tegmina  immaculate,  male,  very  faintly  flecked  with  fuscous,  fe- 
male; scoop  of  upper  valves  of  ovipositor  very  short,  the  base  of 
their  outer  edges  entire   (Fig.  144,  (f.)  203.     confusus. 

aa.     Forks  of  cerci  usually  distinct,  the  lower  one  the  narrower;   furcula 
minute     triangular     lobes,     shorter     than     last     dorsal     segment. 
(PL  IV,  o:);   median  area  of  tegmina  slightly  maculate  with  fus- 
cous;  scoop  of  ovipositor  longei:,  the  outer  basal  margin  crenulate 
(Fig.  144,  c.) 
6.     Subgenital  plate  of  male  longer  than  broad;  upper  fork  of  cerci 
strongly  oblique,  scarcely  bent  upward    (Fig.   145,  d) ;    lower 
valves  of  ovipositor  relatively  long,  almost  straight;    females 
rarely  under  26  mm.  in  length.  204.     keelebi. 

6&.  Subgenital  plate  as  broad  as  long;  upper  fork  of  cerci  bent  dis- 
tinctly upward  (PI.  IV,  o) ;  lower  valves  of  ovipositor  relatively 
short,  distinctly  decurved  (Fig.  144,  c) ;  females  rarely  over 
25  mm.  in  length.  204a.     lubidus. 

203.     Melanoplus  confusus  Scudder,  1897b,  29.     Little  Pasture  Locust. 

Size  medium  for  the  genus,  small  for  the  group,  the  sexes  subequal. 
Above,  dark  brownish  or  fuscous,  often  with  a  reddish-brown  tinge;  be- 
low dull  yellowish.  Occiput  and  disk  of  prozona  darker  than  metazona; 
the  usual  shining  black  bar  on  upper  third  of  lateral  lobes  of  prozona, 
small  in  male,  often  broken  or  subobsolete  in  female,  bordered  below  with 
brownish-yellow.  Hind  femora  brownish-yellow,  lower  face  reddish-orange ; 
knees  black  above.  Hind  tibiae  usually  pale  blue,  pinkish  at  tip,  some- 
times red  or  dull  yellow;  spines  black.  Interocular  space  nearly  twice, 
male,  or  three  times,  female,  as  wide  as  first  joint  of  antennae;  fastigium 
but  feebly  declivent,  distinctly  and  widely  sulcate  in  male,  depressed  but 
scarcely  sulcate  in  female,  the  lateral  margins  sharp.  Frontal  costa  faintly 
narrowed  between  the  antennae,  feebly  sulcate  at  and  below  the  ocellus. 
Pronotum  short,  but  slightly  widening  on  metazona;  hind  margin  broadly 
obtuse-angled;  median  carina  low,  visible  throughout,  a  little  less  distinct 
on  prozona;  disk  of  prozona  broadly  convex,  a  fourth  longer  than  the  finely 
punctate  metazona.  Tegmina  reaching  tips  of  hind  femora,  femalQ. 
slightly  surpassing  them,  male,  of  nearly  equal  width  throughout.  Supra- 
anal  plate  short,  broad,  triangular,  the  apex  acute;  median  sulcus  rather 
wide,  confined  to  basal  half.  Furcula  consisting  of  a  pair  of  well  separated 
parallel  cylindrical  spines  about  a  fourth  the  length  of  supra-anal  plate 
and  overlying  the  ridges  of  its  median  sulcus  (PI.  IV,  n.)  Cerci  with  basal 
portion  stout,  rectangular;  apical  portion  nearly  as  long  but  narrower, 
bent  slightly  upward  and  inward,  its  dorsal  margin  rounded  and  outer  face 
concave,  an  inferior  angle  or  process  at  point  of  bend;  the  apex  broadly 
rounded.  Subgenital  plate  very  short,  apex  rounded,  the  lateral  margins 
incurved  near  base;  apical  margin  thickened  and  slightly  prolonged. 
Length  of  body,  $,  16—18,  $,  19—24;  of  antennae,  $,  7—8,  9,  8—9;  of 
pronotum,  $,  4.5,  9,  5;  of  tegmina,  $,  11 — 15,  9,  14 — 17;  of  hind  femora, 
$ ,  10—11.5,  9 ,  12—13.5  mm. 

In  Indiana  this  appears  to  be  one  of  the  least  common  of  the 
Melanopli,  having  been  noted  only  in  Monroe,  Vigo,  Pntnam  and 
Marion  counties.    It  has  been  found  in  numbers  but  once,  on  June 
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30,  on  the  blue  grass  coTered  slope  of  an  open  woods  pasture  in 
Putnam  Co.  At  the  other  localities  only  one  or  two  specimens 
were  secured,  the  earliest  date  being  that  of  a  single  male  in  Ma- 
rion Co.,  on  June  1.  It  frequents  blue-grass  pastures,  roadsides 
and  borders  of  cultivated  fields  in  upland  or  sandy  regions,  and 
when  disturbed  flies  noiselessly  for  a  short  distance.  In  the  field 
the  red-legged  form  closely  resembles  AI.  feiniir-ruhnnn  and  atlanis 
in  general  appearance  and  is  very  likely  to  be  confounded  with 
them.  It  is  probably,  therefore,  more  numerous  than  my  observa- 
tions would  denote  and  perhaps  occurs  throughout  the  State. 

This  small,  trim-bodied  locust  is  the  M.  minor  (Scudd.)  of  my 
former  work  (1903,  322)  and  of  most  authors.  The  name  minor, 
as  first  pointed  out  by  Caudell  (1915),  was  preoccupied  by  F. 
Walker  (1870,  699)  and  the  oldest  synonym,  M.  confiisus  Scudder, 
therefore  takes  its  place.  The  known  range  of  M.  confusus  is  a 
wide  one,  extending  from  Maine  north  and  west  to  Toronto,  Out., 
Winnipeg,  Man.,  Wyoming  and  Washington,  and  south  and  south- 
west to  Havelock,  N.  Car.,  Missouri,  New  Mexico  and  Arizona. 
Morse  (1898,  293)  says  that  in  New  England  it  is  the  first  member 
of  the  genus  to  reach  maturity,  adults  having  been  taken  on  June 
7.  There  it  is  found  "most  numerous  among  sweet  vernal  and 
blue-grasses  in  pastures  and  mowing-lands  on  gravelly  or  sandy 
upland  soils.  The  hind  tibiae  are  very  variable,  ranging  from 
cherry-red  to  greenish  or  blue.  The  red  tibite  are  more  common 
among  the  females  (25 — 33  per  cent.,  males  17 — 20  per  cent.)  ; 
among  the  males,  however,  they  are  frequently  glaucous  at  base 
and  pinkish  at  tip."  In  Ohio  it  has  been  recorded  only  from  New- 
ark, and  in  Michigan  only  from  Douglas  Lake  and  Saginaw  Bay. 

Somes  (1914,  90)  states  that  in  Minnesota  the  males  are  nearly 
all  of  the  red-legged  type  and  that  the  young  appear  in  August 
and  pass  the  winter  in  an  advanced  stage  of  development,  both 
these  conditions  being  different  from  those  reported  by  observers 
in  other  States.  In  Colorado  Gillette  (1904,  52)  reports  it  as  oc- 
curring only  in  moderate  numbers  on  the  plains  and  lower  foot- 
hills up  to  7,000  feet  in  the  northeastern  part  of  the  State,  where 
it  matures  as  early  as  June  6.  Bruner  records  it  as  found  over 
the  entire  State  of  Nebraska,  and  common  early  in  July.  About 
Charlottesville,  Va.,  Fox  (1917)  found  it  "the  dominant  grasshop- 
per during  late  May  and  early  June,  although  rather  strictly  lim- 
ited to  the  higher,  drier  areas  and  not  occurring  in  any  consider- 
able numbers  on  farm  lands.  Its  choice  appeared  to  be  for  old  up- 
land fields  and  pastures  over-run  with  coarse  grasses  {Andropo- 
gon,  Danthonia) ,  etc." 
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204.     Melanoplus  keeleri  (Thos.),  1874,  69.     Keeler's  Locust. 

Larger  and  comparatively  more  slender  than  its  variety,  M.  k.  luridus. 
General  color  usually  darker,  above  fuscous-brown,  often  with  a  tinge  of 
purplish-red;  beneath  dull  olive  or  dark  greenish-yellow.  Tegmina  of 
female  with  larger  fuscous  spots  along  the  median  area.  Oblique  fuscous 
bars  of  hind  femora  and  black  ring  at  base  of  hind  tibiae  usually  wider  and 
more  prominent.  In  structure  very  similar  to  M.  k.  luridus,  the  principal 
differences  being  those  given  in  the  key.  Cerci  extremely  variable  in  form, 
the  lower  fork  in  two  of  the  males  at  hand  being  only  a  sharp  tooth-like 
projection  less  than  one-fifth  the  length  of  the  upper  one,  while  in  another 
the  lower  fork  is  represented  only  by  an  angular  protuberance,  less  dis- 
tinct than  in  M.  confusus.  Length  of  body,  $,  19.5—27,  $,  26 — 35;  of 
antennae,  $,  10 — 10.5,  $,  9—10;  of  pronotum,  $,  5—5.5,  $,  6.3 — 6.7;  of 
tegmina  $,  17—22,  $,  19.5—26;  of  hind  femora,  ^,13—15,  $,  15.5— 18  mm. 

Gainesville  and  Dunedin,  Fla.  (W.  S.  B.)  ;  Mobile,  Ala.  {Lod- 
ing)  ;  Thomasville,  Ga.  This  is  a  species  of  southern  range,  which 
has  been  recorded  from  numerous  stations  in  northern  Florida 
by  Davis  and  K.  &  H.,  and  probably  occurs  throughout  the  main- 
land of  the  State,  though  apparently  scarce  in  winter  and  in  the 
southern  portion  so  far  known  only  from  Miami.  Thomas  de- 
scribed it  from  a  single  Florida  female.  Only  one  pair  has  been 
taken  at  Dunedin.  They  were  swept  from  wire-grass  in  open  pine 
woods  on  December  4.  The  Thomasville,  Ga.,  specimens  were  col- 
lected by  Hebard  among  the  undergrowth  in  similar  woods,  Dec. 
3 — 10.  The  difference  in  size  between  the  sexes  is  much  greater 
than  in  the  northern  race  luridus,  the  females  being  much  the 
larger. 

The  known  range  of  keeleri  extends  from  Petersburg,  Va.. 
along  the  Atlantic  coast  to  Dallas  and  San  Antonio,  Texas,  Scud- 
der's  types  of  M.  deletor,  now  recognized  as  a  synonym  of  keeleri. 
being  from  Dallas.  Fox  (1917)  records  keeleri  from  a  number  of 
stations  in  Virginia,  stating  that  there  it  "occurs  typically  in  the 
grasses  and  low  shrubbery  of  dry  open  woodlands."  McNeill 
(1899a,  366)  recorded  it  from  Arkansas,  but  his  specimens  were 
probably  in  great  j^art  those  of  the  northern  form  as  he  was  the 
first  to  give  an  opinion  that  keeleri,  dclctor  and  luridus  are  forms 
of  a  single  species.  Morse  (1907,  49)  states  that  he  too  was  un- 
able to  separate  satisfactorily  Arkansas  specimens  of  the  three 
forms  and  records  them  all  under  the  name  keeleri  from  numer- 
ous localities  in  Arkansas,  Oklahoma  and  Texas,  stating  that  it  is 
a  very  common  species  in  and  near  woodlands,  apparently  not  oc- 
curring on  the  treeless  plains.  The  M.  tenehrosus  Scudder  ( 1879, 
63)  is  a  synonym  of  keeleri. 
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204a.     Melanoplus    keeleri    luridus    (Dodge),    1876,    11.     Broad-necked 
Locust. 

Size  medium  for  both  genus  and  group,  the  females  but  little  the  larger. 
Above  dark  grayish-brown  varied  with  fuscous;  greenish-yellow  beneath. 
Face  dull  bluish-gray  with  mottlings  of  brownish-purple;  occiput  and  disk 
of  prozona  usually  fuscous,  the  metazona  paler.  Upper  half  of  lateral  lobe 
of  prozona  with  the  usual  black  bar,  this  often  subobsolete  in  female. 
Tegmina  brownish-fuscous,  often  grayish  in  female,  with  a  row  of  fuscous 
spots  along  the  discoidal  area;  rarely  immaculate.  Hind  tibiae  bright  coral- 
red,  the  basal  third  often  paler  and  with  a  more  or  less  distinct  fuscous 
ring  near  the  knee;  spines  black.  Interocular  area  slightly  wider  than, 
male,  or  fully  half  as  wide  again,  female,  as  first  antennal  joint.  Fasti- 
gium  moderately  sloping,  shallowly  and  broadly  sulcate  in  male,  plane  in 
female.  Frontal  costa  of  nearly  equal  width  throughout,  faintly  sulcate  at 
and  below  the  ocellus.  Fronotum  feebly  and  regularly  widening  on  pos- 
terior half,  more  strongly  so  in  female;  median  carina  distinct  on  meta- 
zona, obvious  but  faint  on  prozona;  hind  margin  broadly  obtuse-angulate, 
the  angle  rounded;  prozona  one-third,  male,  or  but  slightly,  female,  longer 
than  the  distinctly  punctate  metazona.  Tegmina  reaching  tips  of  hind 
femora  in  male,  often  a  little  shorter  in  female.  Supra-anal  plate  with 
apical  third  somewhat  abruptly  and  strongly  narrowed,  the  apex  rather 
obtuse;  median  sulcus  broad,  usually  confined  to  basal  half  (sometimes  per- 
current  and  slightly  widening  on  apical  third)  its  bounding  ridges  sharp, 
high  and  uniting  each  side  near  their  tips  with  a  short,  low  transverse 
ridge.  Furcula  as  described  in  key  and  lying  obliquely  across  the  bases 
of  the  median  ridges.  Cerci  forked  as  shown  in  plate  IV,  o.  Subgenital 
plate  as  broad  as  long,  its  apex  usually  broadly  rounded,  sometimes  feebly 
thickened,  slightly  elevated  and  subtruncate  at  middle.  Length  of  body,  $ , 
17—20,  9,  19—25;  of  antennae,  $,  8.5 — 9,  $,  8—9.5;  of  pronotum,  $,  5, 
9,  6;  of  tegmina,  $,  13 — 16,  $,  14 — 17;  of  hind  femora,  $,  10 — 12,  $, 
12—15  mm. 

This  compact,  dull  colored  locust  occurs  in  all  parts  of  Indi- 
ana, frequenting  open  blue-grass  pastures,  the  borders  of  gravelly 
and  sandy  terraces,  prairies,  and  hillside  slopes.  Like  M.  gracilis 
and  M.  hivittatns  it  delights,  in  early  autumn,  to  carry  on  its 
courtship  among  the  leaves  and  branches  of  the  iron  weeds.  The 
species  begins  to  reach  maturity  about  July  20,  and  may  be  taken 
until  late  Xovember.  While  of  about  the  same  length,  the  females 
of  luridus  are  much  more  robust  than  those  of  either  J/,  femur- 
ruhrutu  or  M.  aflanis.  and  the  tegmina  just  reach  the  tip  of  or  are 
a  little  shorter  than  the  abdomen,  instead  of  exceeding  it  as  in 
those  species. 

In  my  former  work  (1903,  325)  the  M.  colUnus  Scudder,  whose 
distribution  as  given  by  its  author  (1897,  348)  was  limited  to  the 
region  east  of  the  Mississippi,  was  first  placed  as  a  synonym  of 
M.  luridus  Dodge,  recorded  up  to  that  time  only  from  points  west 
of  that  stream.    This  placement  of  collinus  has  been  adopted  by 
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most  recent  writers,  and  there  is  no  doubt  but  that  the  two  forms 
represent  a  single  species,  though  Kirby  (1910,  528)  lists  them  as 
distinct,  and  in  the  most  recent  local  list  of  American  Orthop- 
tera,  that  of  McAtee  &  Caudell  (1918),  the  name  colUnus  is  re- 
tained. K.  &  H.  (1916,  242)  give  their  opinion  regarding  the 
eastern  and  western  forms  as  follows : 

"It  would  be  difficult  to  imagine  individuals,  without  even  racial  sig- 
nificance, differing  more  greatly  in  general  appearance  than  do  the  long- 
winged  slender  examples  of  luridus  from  the  northwestern  portion  of  its 
range,  from  the  heavy,  short-winged  type  which  is  often  found  in  Connec- 
ticut and  New  Jersey  southward  through  the  Appalachians.  This  is  par- 
ticularly true  of  the  female  sex;  northwestern  material  bearing  a  strong 
superficial  resemblance  to  M.  atlanis,  while  the  southeastern  is  vastly 
heavier  with  a  different  general  appearance.  Intergradation  between 
these  types  is,  however,  almost  everywhere  to  be  found  and  no  valid  rea- 
son exists  for  separating  the  eastern  and  western  material  as  geographic 
races." 

The  known  range  of  31.  k.  luridus  is  a  very  wide  one,  extend- 
ing from  Maine  north  and  northwest  to  North  Bay,  Ont.,  Awenie, 
Man.,  Minnesota  and  Montana,  south  to  the  crests  of  the  higher 
mountains  of  North  Carolina  and  Georgia  and  west  to  Kansas, 
Nebraska  and  Colorado.  According  to  Walker  (1899,  33)  it  is 
quite  plentiful  in  Ontario  in  late  summer,  frequenting  sandy  or 
gravelly  uplands  and  the  more  or  less  open  or  rocky  unsettled 
country  such  as  characterizes  the  Laurentian  area  in  that  region. 
Along  the  Severn  River  he  found  it  in  August  to  be  the  most 
abundant  locust,  far  outnumbering  any  other  Melanopliis.  Mc- 
Neill (1891,  74)  states  that  in  northern  Illinois  it  is  "closely  re- 
stricted to  the  tops  of  hills  and  sides  of  ravines  too  barren  for 
pasturage."  Fox  (1917)  calls  it  ''a  typical  sylvan  species,  fre- 
quenting the  grassy  and  shrubby  undergrowth  of  dr^'  woodlands, 
and  abundant  in  the  Appalachian  region  of  Virginia  along  the 
margins  of  the  woods  and  in  clearings  on  the  mountain  slopes." 
II.  &  H.  (1910a,  635)  record  luridus  "as  being  the  most  plentiful 
species  of  Melanoplus  on  all  the  mountains  of  North  Carolina,  at 
altitudes  above  4,000  feet."  Morse  (1904,  44)  mentions  it  from 
numerous  stations  in  A^irginia,  North  Carolina,  Georgia  and  Ten- 
nessee and  calls  it  "an  expert  leaper,  using  its  legs,  as  a  means  of 
escaping  its  enemies,  quite  as  freely  as  its  wings,  though  flying 
freely  on  occasion."  West  of  the  Mississippi  M.  k.  luridus  is 
stated  by  Bruner  to  be  quite  common,  especially  on  the  prairies 
over  the  most  of  Nebraska,  while  Gillette  says  it  is  an  abundant 
species  in  northern  Colorado,  east  of  the  mountains,  the  native 
food  plant  being  the  wormwood  or  sage  brush,  Artemisia  dracnn- 
culoides  Pursh." 


w 
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Series  XV.     The  DJffebentiai,is  Group. 


Species  of  large  size  and  robust  form,  having  the  general  hue 
brownish-yellow  or  reddish-brown,  the  postoeular  dark  stripe 
faint  or  wanting;  disk  of  pronotum  with  sides  subparallel,  male, 
feebly  expanding,  female,  median  carina  very  low,  usually  per- 
current,  hind  margin  broadly  obtuse-angulate ;  tegmina  variable 
as  to  species,  fully  developed  or  slightly  abbreviated;  prosternal 
spine  long,  rather  slender,  subcylindrical ;  interval  between  mesos- 
ternal  lobes  of  male  twice  or  more  as  long  as  broad ;  extremity  of 
male  abdomen  strongly  swollen,  usually  distinctly  upcurved; 
supra-anal  plate  broad,  shield-shaped  or  subtriangular ;  furcula 
wanting;  cerci  variable  as  to  species;  subgenital  plate  longer  than 
broad,  comparatively  narrow,  the  apex  but  slightly  elevated  and 
entire. 

Six  closely  related  forms  of  this  group  are  known  from  east 
of  the  Mississippi,  two  of  them  of  rather  wide  distribution,  the 
other  four  recorded  in  small  numbers  only  from  Georgia  a,nd 
Florida. 


Fig.   148.     a,  Extremity  of  male  abdomen  of  Melanoplus  clypeatus;  c,  same  of  M.  fur- 
catus;   b,  outline   of  male  cercus  of  M.   symmetricus.      (After  Scudder  and  Morse.) 

KEY  TO  EASTERN   SPECIES   OF   DIFFERENTIALIS    GROUP. 

a.  Cerci  of  male  roughly  boot-shaped,  the  apical  foot  as  long  as  the  basal 
leg  (PI.  IV,  2));hind  tibiae  yellow,  rarely  red  in  Pacific  Coast  speci- 
mens. 205.      DIFFEREXTIALIS. 

aa.     Cerci  of  male  not  boot-shaped ;  hind  tibiae  usually  red. 

6.     Apical  margin  of  male  cerci  regularly  obliquely  convex  or  broadly 
rounded.  poxderosus.** 

b6.  Apical  margin  of  cerci  not  regularly  convex  or  broadly  rounded, 
c.  Cerci  of  male  not  forked. 
d.  Tegmina  covering  three-fourths  of  abdomen,  subequal  in 
length  to  hind  femora,  their  costal  field  dark  testaceous, 
discoidal  field  blackish,  anal  field  light  testaceous  or  wood- 
brown;  apical  margin  of  cerci  broadly  angulate,  prolonged 
above  to  form  a  triangular  lobe  (Fig.  148,  a.) 

206.      CLYPEATUS. 

dd.    Tegmina  reaching  tip  of  abdomen,  distinctly  longer  than  hind 
femora,   their   color  brownish-yellow,   but   faintly   marked 


•"This   species  is   dimorphic   in   wing-length   and   has   been   treated   under   Division   I, 
p.  405,  the  short-winged  form  only  being  so  far  known  from  our  territory. 


k. 
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with  fuscous;    apical   margin  of  cerci  subtruncate,   above 
less  prolonged,  with  angle  more  rounded  (Fig.  148,  b.) 

206a.      SYMMETBICUS. 

cc.     Cerci  distinctly  forked  or  deeply  emarginate. 

e.  Upper  fork  of  cerci  slightly  longer  than  the  lower  one  (Fig. 
148,  c) ;  anal  field  of  tegmina  grayish-yellow;  discoidal  field 
darker  with  numerous  small  fuscous  spots  or  blotches. 

207.      FUBCATUS. 

ee.  Lower  fork  of  cerci  longer,  with  apex  more  narrowly  rounded, 
than  the  upper  one;  discoidal  field  of  tegmina  a  uniform 
fuscous-brown.  207a.     pegasus. 

205.    Melanoplus     diffebentialis     (Thomas),     1865,     450.    Differential 

Locust. 

Very  large  and  robust,  the  females  distinctly  the  larger.  Color  usually 
a  nearly  uniform  dark  brownish-green  or  olive-brown  above,  bright  to  dull 
yellow  beneath.  Face  olive-green,  often  with  oblique  fuscous  streaks. 
Pronotum  with  transverse  sulci  and  pleural  incisions  black.  Tegmina 
olive-brown,  immaculate.  Metapleura  yellow;  sides  of  basal- segments  of 
abdomen  in  part  black.  Hind  femora  either  dull  or  bright  yellow,  the 
outer  face  with  narrow  black  marks  arranged  herring-bone  fashion;  upper 
inner  face  with  three  oblique  black  bars;  lower  face  yellow;  knees  black, 
their  lower  outer  lobes  bright  yellow.  Hind  tibiae  yellow,  with  a  narrow 
black  basal  ring,  the  spines  black.  Interocular  space  twice  or  more  as 
broad  as  first  antennal  joint;  fastigium  gently  sloping,  broadly  but  not 
deeply  concave.  Frontal  costa  broad,  but  narrower  than  interocular  space, 
broadly  and  shallowly  sulcate  at  and  below  the  ocellus,  male,  less  distinctly 
so,  female.  Disk  of  pronotum  flat  or  nearly  so;  median  carina  distinct 
and  sharp  on  metazona,  less  distinct  but  visible  on  front  half  of  prozona, 
the  prozona  subquadrate,  slightly  longer  than  the  finely  rugulose  metazona. 
Tegmina  exceeding  tips  of  hind  femora  in  both  sexes,  the  narrowest  apical 
portion  about  half  as  wide  as  the  broadest  basal  portion.  Supra-anal  plate 
very  broad,  the  sides  of  apical  third  rounded  and  thence  strongly  oblique 
to  the  obtuse  apex;  margins  upcurved  to  form  broad,  shallow  con- 
cavities each  side  of  the  deep,  percurrent  median  sulcus.  Cerci  as  in  key 
and  Plate  IV,  p.  Subgenital  plate  short,  broad,  the  middle  of  apical  margin 
thickened,  slightly  prolonged  upward,  usually  entire,  rarely  feebly  notched. 
Upper  valves  of  ovipositor  short,  stout,  tips  strongly  upcurved,  outer  mar- 
gins distinctly  crenulate.  Length  of  body,  $,  28 — 34,  $,  34 — 44;  of  anten- 
na;, $ ,  16—18,  9,  15—16;  of  pronotum,  $  ,1,  $,10;  of  tegmina,  $,  29—32, 
$,  32—35;  of  hind  femora,  $,  18.5 — 20,  $,  21—23  mm.  (Fig.  149.) 

This  is  the  largest  and  at  the  same  time  one  of  the  most  com- 
mon and  destructive  of  our  Melanopli.  It  occurs  throughout  In- 
diana, reaching  maturity  in  the  central  portion  about  July  25th, 
and  may  be  found  in  favorable  seasons  until  December  1st.  In 
late  autumn  the  females  are  always  worn  and  bedraggled,  while 
many  of  the  males  are  bright  colored  and  evidently  freshly  moult- 
ed. The  species  becomes  darker  with  age  and  those  which  mature 
in  autumn  are  darker  than  those  of  mid-summer,  often  in  great 
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part  melanistic.  In  autumn  it  is  coDimon  on  the  lawns,  vacant 
lots  and  sidewalks  of  Indianapolis,  and  in  1918,  together  with 
M.  femur-ruhrum  and  himttatus,  did  a  vast  amount  of  damage 
throughout  the  State  to  clover  and  other  forage  crops. 

In  Indiana,  this  lubberly  locust  delights  in  low,  damp  waste 
places,  such  as  the  margins  of  lakes  and  ponds,  the  borders  of 
streams,  fence  rows  and  the  margins  of  low-land  cultivated  fields. 
It  is  especially  fond  of  the  greater  rag  weed.  Ambrosia  trifida  L., 
of  the  river  bottoms,  and  is  often  seen  by  scores  feeding  upon  its 
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leaves,  or  mating  among  its  foliage.  The  various  species  of  smart- 
weed.  Polygonum,  which  grow  in  shallow  water,  are  also  much 
frequented  by  it  in  early  autumn.  Occasionally  vast  numbers  are 
seen  along  the  edge  of  a  field  of  low-land  corn,  the  leaves  of  the 
marginal  rows  of  which  they  have  almost  wholly  destroyed.  When 
a  stalk  is  approached  they  do  not  desert  it  but  dodge  quickly 
around  to  the  opposite  side,  much  as  does  a  squirrel  around  the 
trunk  of  a  tree  when  pursued.  If,  however,  one  takes  alarm  and 
jumps,  all  the  others  in  the  immediate  vicinity  do  likewise. 

In  late  autumn,  as  night  approaches,  this  locust,  as  well  as 
J/,  femur-ruhruvi  and  other  species,  often  climb  or  fly  to  the  tops 
of  high  weeds  where,  sheltered  by  the  leaves,  they  cling  to  the 
stems  or  branches  until  the  sun  warms  them  up  the  next  day.  If 
the  night  is  cool  or  frosty  one  can  pick  them  off  these  weeds  by 
scores  in  early  morning.  I  have  often  gathered  them  thus  for 
bait,  getting  all  I  needed  in  a  few  minutes  for  an  entire  day's 
fishing. 

On  one  occasion  a  specimen  of  differentialis  was  found  feed- 
ing upon  a  dead  example  of  Dichromorpha  viridis.  half  or  more  of 
the  abdomen  of  the  latter  having  been  devoured.  The  Logger- 
head shrike,  Lanhis  hidoriciariKS  L.,  catches  many  of  these  and 
other  locusts  and  often  impales  them  on  the  barbs  of  wire  fences. 
On  one  October  day  I  gathered  fully  a  pint  of  such  impaled  insects 
from  a  fence  row  half  a  mile  long,  and  found  that  they  repre- 
sented sixteen  species ;  eight  of  grasshoppers,  two  of  katydids,  and 
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six  of  beetles,  all  injurious,  so  that  this  bird,  although  savage  and 
blood-thirsty,  is  of  great  benefit  to  the  farmer  and  fruit  grower. 

East  of  the  Mississippi  the  known  range  of  M.  differentialis 
extends  from  New  Jersey  and  Pennsylvania  north  and  west  to 
Cheboygan  Co.,  Michigan  and  Illinois,  south  and  west  through 
Tennessee  to  Agricultural  College,  Miss.  It  appears  to  be  scarce 
and  recently  introduced  east  of  the  Appalachian  Mountains,  hav- 
ing been  recorded  only  from  near  Camden  and  several  other  points 
in  New  Jersey  and  the  vicinity  of  Philadelphia,  Pa.  Rehn  (1900a) 
says  that  it  was  first  seen  about  Philadelphia  in  1896.  In  1898 
they  "appeared  about  August  1  on  the  weeds  on  lots  and  even  in 
the  iron  manufacturing  sections  of  the  city,  where  there  is  abso- 
lutely no  vegetation."  Fox  (1914,  514)  states  that  it  was  then 
abundant  in  the  low  marshy  lands  adjoining  the  lower  Delaware 
River  and  its  tributaries.  It  is  not  mentioned  by  Fox  (1917)  nor 
by  McAtee  and  Caudell  (1918)  and  therefore  apparently  does  not 
occur  in  the  east  as  far  south  as  Virginia  and  Washington,  D.  C. 
In  Tennessee  it  is  known  from  Clarksville,  Danville  and  Chatta- 
nooga. The  Mississippi  specimens  at  hand  were  taken  by  H.  E. 
Weed  in  September,  1892.  It  is  not  recorded  from  Canada,  and 
but  once  from  Michigan,  Vestal  (1914,  108)  stating  that  at  Doug- 
las Lake  it  was  "not  abundant,  being  near  the  northern  limit  of 
its  range." 

West  of  the  Mississippi  differentialis  ranges  from  45°  north 
latitude  over  practically  the  entire  country  as  far  west  as  the 
Pacific  and  south  to  Southern  Mexico.  Scudder  says  that  he  does 
not  think  it  occurs  above  6,000  feet,  and  Gillette  states  that  in 
Colorado,  where  it  is  abundant  and  destructive  in  the  lower  alti- 
tudes, it  has  not  been  taken  above  5,500  feet.  In  Minnesota  Somes 
(1914,  92)  states  that  it  has  been  taken  as  yet  only  in  the  southern 
part  of  the  State,  it  and  M.  hivittatus  being  "the  only  locusts 
found  far  in  from  the  margins  of  thoroughly  worked  lands  such 
as  corn  fields.  The  eggs  are  deposited  in  loose  soil  or  even  sand, 
often  in  cultivated  fields.  In  September  we  have  noted  great 
numbers,  literally  thousands,  of  the  females  drilling  and  ovi- 
positing in  an  abandoned  melon  patch  where  the  soil  was  a  soft 
and  very  sandy  loam.  They  were  not  under  the  vines,  for  the 
most  part,  but  every  spot  of  bare  soil  was  occupied  by  one  or 
more  of  the  females." 

Bruner,  on  the  other  hand  (1893,  16),  says  that: 

"The  eggs  are  laid  in  cultivated  grounds  that  are  more  or  less  com- 
pact, preferably  old  roads,  deserted  fields,  the  edges  of  weed  patches  and 
well  grazed  pastures  adjoining  weedy  ravines.     Egg  laying  begins  about 
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the  middle  of  August  and  continues  into  October,  varying,  of  course,  ac- 
cording to  latitude  and  climatic  conditions.  Usually,  but  not  always,  only 
a  single  cluster  of  eggs  is  deposited  by  each  female.  Frequently  there  are 
two,  and  in  extreme  cases  perhaps  even  three  of  these  clusters  deposited 
by  a  single  female.  One  hundred  and  seventy-five  eggs  have  been  counted 
in  a  single  mass." 

Riley  (1878,  223)  states  that  around  Dallas,  Texas,  Boll 
^'found  the  eggs  of  differentialis  very  numerously  placed  under 
the  bark  of  elm  and  hackberry  logs  that  had  been  felled  in  low 
land." 

Finally,  quoting  in  part  from  Scudder  and  Bruner,  this  giant 
Melanoplus  is  certainly  occasionally  one  of  the  most  destructive 
pests  of  the  Upper  Mississippi  Valley  States,  having  been  noted 
as  injuring  grass,  alfalfa,  Indian  corn,  beets,  orchard  trees,  mul- 
berry, poplar  and  catalpa  trees,  and  even  grape  vines.  Dahlias, 
hollyhocks  and  other  garden  flowers  have  also  been  specified  as 
its  food,  not  to  mention  the  greater  rag-weed,  Ambrosia  trifida. 
It  is  one  of  the  few  species  of  locusts  that  has  thus  far  shown 
a  tendency  toward  civilization.  This  it  has  done  readily,  since 
its  habits  are  in  unison  with  the  cultivation  of  the  soil.  It  is 
only  since  the  settlement  of  the  country  where  it  originally  oc- 
curred that  it  has  multiplied  so  as  to  become  sufficiently  numer- 
ous as  to  become  a  serious  pest. 

The  variation  in  color  and  structure  of  differentialis  is  very 
slight  for  a  locust  of  such  wide  range.  Scudder  says  that  in  Cali- 
fornia occasional  specimens  are  found  having  the  hind  tibiae  bright 
coral-red,  and  Gillette  states  that  in  Colorado  individuals  that  are 
black,  except  for  yellow  bands  upon  the  legs  and  light  posterior 
lateral  margins  of  i)ronotum,  are  sometimes  taken.  This  lack  of 
variation  and  large  size  leads  to  its  easy  identification,  and  it  is 
one  of  the  few  older  described  Melanopli  which  has  no  synonyms. 

20G.     Melanoplus  clypeatus   (Scudder),  1877,  40.     Shield-tailed  Locust. 

Size  large  for  the  genus,  medium  for  the  group;  form  robust,  the 
sexes  subequal.  General  color  dull  brownish-yellow,  the  usual  postocular 
dark  stripe  represented  by  a  very  narrow  streak,  or  obsolete.  Color  of 
tegmina  as  described  in  key.  Hind  femora  stout,  outer  face  dull  yellow, 
•often  suffused  with  fuscous,  inner  face  yellow  with  black  bars,  lower  face 
«oral-red.  Hind  tibiae  dull  red,  paler  at  base,  the  spines  wholly  black. 
Interocular  space  narrow  for  the  group,  not  as  wide  as  frontal  costa  in 
either  sex,  slightly  depressed  centrally  in  both  sexes.  Fastigium  gently 
sloping,  broadly  and  shallowly  concave.  Frontal  costa  rather  wide,  deeply 
and  briefly  concave  below  the  ocellus,  its  margins  feebly  convergent  below 
in  female.  Pronotum  as  described  under  the  series  heading  and  tegmina 
as  in  key.  Supra-anal  plate  with  median  sulcus  percurrent,  rather  shal- 
low, narrowing  apically.     Cerei  stout,  the  basal  three-fifths  slightly  longer 
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than  wide,  with  subequal  parallel  sides;  apical  portion  as  in  key  and  Fig. 
148,  a.  Length  of  body,  $,28,  $,  36;  of  antennae,  $,15,  $,  14.5;  of  teg- 
mina,  $,  17—18,  $,  18.5;  of  hind  femora,  $,  16—18,  9,  21  mm. 

This  species  is  known  only  from  a  few  stations  in  Georgia. 
Scudder's  types  were  from  that  State  without  definite  locality. 
He  at  one  time  (1880,  75)  expressed  the  opinion  that  clypeatus 
was  the  long-winged  form  of  his  M.  nigrescens,  but  evidently 
changed  his  views  as  he  redescribed  both  under  different  series 
in  his  ''Revision."  R.  &  H.  (1916,  245)  have  recorded  clypeatus 
from  Thomasville  and  Sandfly,  Ga.  At  the  latter  place  it  was 
"found  to  be  very  scarce  in  the  heaviest  undergrowth  in  gray- 
bark  pine  woods,  in  more  or  less  swampy  situations." 

206a.     Melanoplus  clypeatus  symmetbicus  Morse,  1904,  8.     Symmetrical 
Locust. 

Very  close  to  M.  clypeatus.  Color  much  the  same,  the  discoidal  field 
without  spots  and  only  slightly  darker  than  the  costal  one.  Inner  face  of 
hind  femora  coral  red  on  basal  two-thirds  and  with  three  oblique  fuscous 
bars.  Lateral  lobes  of  pronotum  shorter  and  deeper  in  the  female  than  in 
that  sex  of  clypeatus.  Apex  of  subgenital  plate  less  elevated  than  in  cly- 
peatus, its  tip  without  a  tubercle.  Other  differences  as  given  in  key. 
Length  of  body,  $,  28—30,  $,  31—34.5;  of  tegmina,  $,  19—22,  $,  21—23; 
of  hind  femora,  $ ,  16—18,  9 ,  18—20  mm. 

Known  only  from  Florida.  Morse's  types,  which  I  have  exam- 
ined, were  taken  at  Carrabelle,  August  9.  He  states  that  they 
were  secured  in  a  grassy  swamp  not  far  from  the  beach  and 
were  associated  with  Paroxya  atlantica  and  clavuliger  and  Schis- 
tocerca  alutacea.  It  is  a  campestral  species  resembling  femoratus 
in  size,  appearance  and  haunts,  save  for  some  minor  differences 
in  coloring.  Some  of  the  specimens  in  the  Philadelphia  collec- 
tions taken  at  Pensacola,  Aug.  28,  have  the  ui)per  lobe  of  cerci 
more  prolonged  than  in  the  ones  from  Carrabelle,  approaching 
those  of  clypeatus,  of  which  I  regard  it  as  only  a  variety. 

207.     Melanoplus  fubcatus  Scudder,  1917b,  30.     Fork-tailed  Locust. 

Size  very  large,  form  robust.  Brownish-ferruginous,  the  top  of  head 
and  prozona  faintly  dotted  with  fuscous.  Tegmina  colored  as  described  in 
key.  Hind  femora  with  inner  face  twice  barred  with  black,  which  some- 
times shows  feebly  above  and  on  outer  face  where  it  is  diffused;  lower 
face  dull  red.  Hind  tibiae  as  in  clypeatus.  Interocular  space  broad,  but 
distinctly  narrower  than  frontal  costa;  fastigium  very  feebly  depressed, 
running  without  break  into  the  frontal  costa  which  is  broad,  equal,  shal- 
lowly  sulcate  at  and  below  the  ocellus.  Pronotum  as  described  under  the 
series  heading,  its  median  carina  very  low,  distinct  only  on  metazona; 
prozona  about  a  fourth  longer  than  the  finely  and  closely  punctate  meta- 
zona.    Supra-anal  plate  with  a  deep  basal  median  sulcus  reaching  beyond 
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middle,  narrowing  apically.  Cerci  stout,  heavy,  incurved,  narrowing  to- 
ward middle,  then  rapidly  expanding  and  furcate,  the  upper  lobe  longer 
and  more  equal  than  lower,  well  rounded  apically;  the  lower  one  subtrian- 
gular,  bluntly  pointed,  turned  but  little  downward  (Fig.  148,  c.)  Length  of 
body,  $,  31.5,  2,  39;  of  antennae,  ^ ,  16,  5,  17.5;  of  tegmina,  $,  19.5,  $, 
23;  of  hind  femora,  $,  18.5,  $,  22.5  mm. 

Known  only  from  Florida.  Scndder's  types  were  taken  at 
Jacksonville.  Other  specimens  in  the  Philadelphia  collections 
were  taken  at  Pomona,  Fla.,  Sept.  7. 

207a.     Melanoplus  furcatus  pegasus  Hebard,  1919a,  293.     Swift  Locust. 

"Closely  related  to  M.  furcatus.  Differs  in  the  more  solid  coloration, 
in  this  respect  closely  resembling  M.  clypeatus,  and  in  the  form  of  the  male 
cerci,  the  branches  of  the  forked  distal  portion  being  more  elongate  and 
slender,  and  the  ventral  branch  exceeding  the  dorsal  branch  in  length. 
General  color  varying  from  prout's  brown  dorsad  and  tawny  olive  laterad 
to  a  maximum  intensive  condition  in  which  the  head  and  pronotum  are 
blackish  chestnut  brown  with  a  comparatively  broad  blackish  postocular 
bar,  while  the  lateral  fields  of  the  tegmina  are  darker  than  the  pronotum. 
Pale  ventro-external  bar  of  caudal  femora  much  more  sharply  defined 
than  in  furcatus.'"     (Hebard.) 

This  is  a  form  of  furcatus,  bearing  the  same  relation  to  it  that 
symmetricus  does  to  clypeatus  or  that  luridus  bears  to  keeleri, 
the  principal  differences  being  those  given  in  the  key.  It  is  the 
M.  furcatus  of  R.  &  H.  (1016,  244),  nee.  Scudder,  the  type  series 
being  from  Billy's  Island,  Okefenokee  Swamp,  Ga.  There  it  was 
found  July  15 — 19,  in  "thick,  rich  bushy  undergrowth  surround- 
ing wet  depressions  filled  with  swamp  loving  trees,  these  areas 
scattered  through  the  long-leaf  pine  woods.  The  males  frequently 
flew  short  distances  in  a  direct  plunging  manner;  the  females 
were  less  likely  to  fly  and  were  more  difficult  to  locate." 

The  four  forms,  clypeatus.  symmetricus,  furcatus  and  pegasus, 
are  very  closely  related.  All  are  so  far  known  only  from  small 
series  taken  at  isolated  stations  in  an  area  less  than  200  miles 
square  in  the  States  of  Georgia  and  Florida.  While  the  extremes 
of  these  series  appear  at  i)resent  sufficiently  different  to  cause 
them  to  have  been  described  as  distinct  species,  they  will  in  time, 
through  more  extensive  collecting,  probably  be  found  to  represent 
varieties  of  the  one  species,  clypeatus;  these  varieties  differing 
somewhat  in  details  of  coloration,  wing-length  and  form  of  male 
cerci,  all  very  plastic  characters  among  the  Melanopli. 

Series  XVI.     The  Bivittatus  Group. 
Only  one  of  the  five  species  ascribed  to  this  group  by  Scudder 
is  here  recognized  as  occurring  in  our  territory,  the  characters  of 
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that  species  being  sufficiently  set  forth  in  the  key  to  Series  and  in 
the  following  description : 

208.     Melanoplus  bivittatus    (Say),  1825,  308.     Yellow-striped  Locust. 

Females  very  large  for  the  genus,  the  males  much  the  smaller.  Dull 
olive-brown  to  brownish-fuscous  above,  pale  yellow  to  dull  greenish-yel- 
low beneath.  Face  either  yellow  or  olive-green,  often  flecked  with  fus- 
cous; occiput  and  disk  of  pronotum  dark  olive-brown.  A  narrow  yellow- 
ish stripe  extends  back  from  the  upper  inner  angle  of  each  eye  along  the 
sides  of  disk  of  pronotum  nearly  to  tips  of  tegmina;  this  usually  bordered 
below  with  blackish  on  head  and  lateral  lobes  of  pronotum.  Tegmina  usu- 
ally immaculate,  often  with  a  few  fuscous  dots  along  the  median  area. 
Hind  femora  dull  yellow,  usually  with  a  fuscous  stripe  along  the  upper 
half  of  outer  face;  inner  half  of  upper  face  with  three  more  or  less  dis- 
tinct fuscous  bars;  lower  face  yellow;  knees  in  great  part  fuscous.  Hind 
tibiae  usually  bright  coral  red,  with  black  spines,  often  purplish-brown  or 
greenish-yellow.  Interocular  space  wide,  equalling  the  frontal  costa  and 
about  three  times  the  width  of  first  antennal  joint;  fastigium  feebly  de- 
clivent,  broadly  and  shallowly  concave.  Frontal  costa  broad,  subequal, 
convex  above  the  antennae,  slightly  sulcate  at  and  below  the  ocellus.  Pro- 
notum widening  feebly  on  posterior  half,  more  distinctly  so  in  female, 
disk  nearly  flat,  hind  margin  broadly  obtuse-angulate  or  subrounded;  me- 
dian carina  distinct  on  metazona,  very  low,  sometimes  in  part  subobsolete 
on  prozona,  the  latter  fully  one-half,  male,  or  about  one-third,  female, 
longer  than  the  closely  and  very  finely  punctate  metazona.  Tegmina  reach- 
ing or  slightly  surpassing  the  hind  femora,  sometimes  a  little  shorter  in 
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female,  tapering  regularly  and  gradually  from  base  to  the  rounded  tips. 
Hind  femora  distinctly  surpassing  abdomen,  male,  reaching  its  tip  or 
slightly  beyond,  female.  Supra-anal  plate  broadly  triangular,  abruptly 
narrowed  and  sharply  incised  each  side  near  the  blunt  apex;  its  margins 
upcurved  to  form  a  broad  lengthwise  concavity  each  side  of  the  deep, 
rather  narrow  median  sulcus.  Furcula  consisting  of  a  pair  of  very  short, 
much  swollen,  triangular  widely  separated  lobes.  Cerci  as  shown  in 
Plate  IV,  q.  Subgenital  plate  short,  rather  narrow,  the  apex  slightly 
elevated  and  ending  in  an  obtuse  tubercle.  Length  of  body,  $ ,  23 — 29,  9 , 
31—40;  of  antennae,  $,  14—16,  $,  11—14;  of  pronotum,  $,  6—7,  $,  8—9; 
of  tegmina,  $,  17—22,  9,  20—25;  of  hind  femora,  $,  13—16,  9,  17—22 
mm.  (Fig.  150.) 

In  Indiana  this  is  one  of  the  most  common  of  our  early  summer 
locusts,  occurring  everywhere  throughout  the  State.     It  begins 
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to  reach  Diaturity  about  June  15th,  perhaps  earlier  in  the  south- 
ern counties,  and  has  mostly  disappeared  by  mid-September.  It 
frequents  clover  fields,  open  blue-grass  pastures,  prairies  and 
roadsides,  and  is  to  be  found  in  both  moist  and  dry  localities. 
When  flushed,  it  usually  leaps  vigorously,  seldom  flying,  and  then 
noiselessly  and  for  a  short  distance.  It  delights  to  rest  on  the 
branches  and  foliage  of  the  iron-weeds  and  other  Compositae,  and 
is  often  found  after  death,  clinging  to  them  and  to  tall  grasses, 
where  it  has  fallen  a  prey  to  the  locust  fungus.  More  than  any 
other  of  our  Melanopli  it  seems  to  be  subject  to  the  attacks  of  the 
red  locust  mite,  Tromhidium  locustarum  Riley.  In  August  I  once 
noted  a  large  male  with  a  dozen  or  more  of  the  mites  in  different 
stages,  attached  to  the  membrane  of  the  inner  wings.  A  female 
near  by,  with  both  tegmina  and  wings  absent,  had  more  than  SO 
of  the  mites  clinging  to  the  thin  membrane  beneath  the  meta- 
thorax.  Old  and  worn  examples  of  this  locust  usually  have  the 
wings  badly  damaged. 

After  more  than  15  years  additional  observation  I  see  no  reason 
to  change  my  former  (1908,  331)  placement  of  Burmeister's  red- 
legged  femorattis  as  an  absolute  synonym  of  Say's  Mvittatus. 
Most  of  the  recent  writers  have  either  retained  femoratus  as  dis- 
tinct or  made  it  a  variety  of  Mvittatus,  but  none  of  them  have  as 
yet  pointed  out  a  single  fixed  structural  character  of  specific  or 
even  varietal  value  on  which  to  base  their  retention  of  the  name 
femoratus.  Scudder  in  his  key  (1897,  138)  separated  them  solely 
by  the  difference  in  color  of  the  tibiae,  and  in  his  subsequent  de- 
scription of  hiuittatus  (p.  367)  adds:  "Besides  the  differences  in 
the  hind  tibiae,  there  are  other  slight  ones  which  I  have  attempted 
to  state,  in  the  abdominal  appendages  and  in  the  tegmina,  besides 
some  distinction  in  the  color,"  but  he  nowhere  points  out  definite- 
ly these  minor  distinctions  except  in  the  cerci  as  mentioned  far- 
ther on.  In  Indiana  one  can  find  in  almost  every  colony  not  only 
red-legged  and  greenish-legged  individuals,  but  often  those  in 
which  the  tibiae  are  brown  at  base,  greenish  or  glaucous  in  the 
middle  and  red  on  the  apical  third. 

As  far  back  as  1859  that  astute  observer,  Philip  R.  Uhler 
(1859,  II,  238),  said  of  hivittatus:  "Belongs  to  Caloptenus  and  is 
identical  with  C.  femoratus  Burm.  It  is  very  common  on  the  salt 
marshes  near  Baltimore  and  I  have  once  or  twice  seen  it  in  com- 
pany with  C.  femur-1-uhrum  (DeGeer)  in  considerable  swarms  in 
the  air."  Scudder  himself  (1862,  466)  followed  Uhler  without 
comment,  but  (1878,  285)  reversed  his  opinion  without  giving 
reasons  other  than  distributional  as  follows:     "M.  femoratus  is 
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the  species  generally  called  Caloptenus  bivittatus.  The  latter, 
however,  is  an  interior  species  while  femoratus  extends  across 
the  continent." 

Rehn  (1904d,  267)  mentions  Pequaming,  Michigan,  specimens 
as  "having  the  posterior  tibiae  uniformlj^  blood-red,  varying  slight- 
ly in  intensit}^,  thus  placing  them  in  femoratns.  The  form  of  the 
cerci  is  also  that  figured  by  Scudder  as  typical  femoratus"  He 
adds:  ''Personally,  I  believe  femoratus  and  bivittatus  to  be  geo- 
graphic forms  of  the  same  species  very  closely  related  but  still 
typical  of  each  other  over  large  areas."  Now  Scudder's  figures 
(1897,  pi.  XXIV,  figs.  4  and  5)  show  very  little  difference  in  the 
form  of  the  cerci,  and  in  the  description  of  the  cerci  of  bivittatus 
(1897,  365)  he  says  that  they  are  "shaped  almost  precisely  as  in 
M.  femoratus,  but  more  elongate  and  with  the  upper  lobe  of  the 
expanded  extremity  bent  at  a  lesser  angle  with  the  basal  portion." 
It  has  already  been  shown  that  the  form  <^f  the  cerci  in  31.  viri- 
dipes,  M.  keeleri  and  other  species  of  Melanoplus  varies  exceed- 
ingly and  R.  &  H.  (1905,  40;  1907,  297)  reduced  M.  deletor  to  a 
synonym  under  keeleri  on  account  of  the  variability  in  the  form  of 
that  organ.  One  may  pick  at  random  20  males  of  bivittatus  from 
any  colony  throughout  its  range,  and  no  two  of  them  will  have 
the  cerci  exactly  alike  and  the  extremes  in  form  will  be  as  great 
or  greater  than  described  by  Scudder. 

As  to  the  two  being  geographic  forms,  that  is  controverted  by 
the  known  distribution,  both  forms  being  found  together  from 
Ohio  or  farther  east,  to  Oregon  and  Washington,  and  from  Cen- 
tral Canada  to  at  least  as  far  south  as  latitude  40°.  Scudder 
says  that  typical  bivittatus  does  not  occur  along  the  Atlantic  sea- 
board nor  along  the  Pacific  coast  south  of  Washington.  It  is 
very  probable  that  in  these  regions  moisture  and  other  conditions 
of  habitat  are  such  that  all  the  tibiae  are  red,  just  as  in  certain 
localities  the  inner  wings  of  Arphia  xanthoptcra  are  yellow  and 
in  others  orange-red.  Numerous  species  of  Melanopli  and  other 
locusts,  as  M.  atlanis,  confusus,  august ipennis,  packardii.  etc.,  are 
known  with  tibiae  both  red  and  otherwise  colored,  yet  we  do  not 
give  varietal  names  to  each  of  these. 

The  entomologists  of  the  East  who,  for  the  most  part,  have 
seen  only  the  red-legged  form  in  the  field,  and  have  perhaps  judged 
bivittatus  as  distinct  from  a  few  specimens  received  in  exchange, 
should  observe  the  two  forms  as  they  appear  together  by  thou- 
sands on  a  mid-summer  day  in  the  meadows  and  pastures  of  the 
central  West.  They  will  then  ju'obably  arrive  at  the  same  con- 
clusion as  has  Somes,  who  says  (1914,  93)  : 


SUBFAMILY  III. LOCUSTIN.E.  449 

"if.  femoratus  Burm,  is  identical  with  M.  bivittatus  in  size,  general 
appearance  and  form  of  cerci  and  furcula,  but  differs  mainlj'  in  the  fact 
that  the  posterior  tibiae  are  red.  It  can  but  be  considered  as  a  mere  color 
form  of  this  species  by  one  observing  the  two  in  the  field.  It  has  no  more 
basis  for  specific  distinction  than  have  two  other  color  forms  which  I  have 
occasionally  taken — one  in  which  the  hind  tibiae  are  clear  yellow  through- 
out, and  the  other  having  the  hind  tibiae  entirely  and  almost  uniformly 
dark  rose  purple.  All  of  these  color  forms,  including  the  one  termed  fe- 
moratus, occur  together  through  the  northern  part  of  Minnesota,  with 
tj'pical  bivittatus.  and  I  have  on  many  occasions  observed  specimens  in 
coitu  in  which  the  sexes  had  differently  colored  hind  tibiae." 

As  noted  above,  the  known  range  of  Af.  bivittatus  is  a  wide  one, 
extending  from  Newfoundland,  Xova  Scotia,  Hudson  Bay  and 
Vernon,  B.  C,  south  to  North  Carolina,  the  mountains  of  north- 
ern Georgia,  Texas  and  Old  Mexico,  and  from  the  Atlantic  to  the 
Pacific.  While  it  is  seldom  if  ever  migratory  like  spretis  and 
atlanis.  it  often  occurs  locally  in  sufficient  numbers  to  be  highly 
injurious  to  clover,  blue-grass  and  other  forage  plants. 

Bruner  (1893,  19)  has  well  summed  up  its  habits  as  follows: 

"Next  to  Dissosteira  Carolina  (L.)  the  two-striped  locust  is  perhaps 
the  most  familiar  to  the  greatest  number  of  people  in  the  United  States. 
It  occurs  in  nearly  every  locality  over  the  entire  country  from  the  Sas- 
katchewan River  in  the  north  to  the  Gulf  of  Mexico  at  the  south,  and  from 
ocean  to  ocean.  It  is  found  in  the  low  valleys  near  the  seashore  and  upon 
the  mountain  slopes  of  the  Rockj-  range  and  the  interior  plateaus  to  an 
elevation  of  nearly  10,000  feet  above  tide  water.  In  fact,  this  particular 
species  appears  to  be  able  to  withstand  more  climatic  variations  than  any 
other  of  the  North  American  species,  without  showing  marked  variations 
in  color  and  form.  No  wonder,  then,  that  it  occasionally  becomes  suffi- 
ciently numerous  over  limited  areas  to  do  considerable  injury  to  crops. 
Like  M.  femur-rubrum  and  differentialis,  bivittatus  is  a  lover  of  rank  and 
succulent  vegetation  such  as  is  found  upon  bottom  lands,  along  the  edges 
of  cultivated  fields,  at  the  margins  of  woodlands,  and  on  the  shaded  moun- 
tain slopes.  When  nature  has  specially  favored  the  species,  as  it  some- 
times does,  in  the  way  of  favorable  climatic  conditions,  the  absence  of 
enemies,  etc.,  and  it  develops  in  large  numbers,  then  these  haunts  are  for- 
saken to  a  greater  or  less  extent  and  it  spreads  over  cultivated  fields,  eat- 
ing the  choicest  of  everj'thing. 

"The  egg-laying  habits  of  bivittatus  differ  considerably  from  those  of 
the  smaller  migratory  species,  insomuch  as  but  one  or  two  clusters  or  pods 
are  deposited  by  a  single  female.  Nevertheless,  just  as  many  eggs  are  laid 
by  each  female  insect.  These  eggs  are  deposited  in  prairie  sod  or  any 
compact  soil  in  the  vicinity  of  the  regular  haunts  or  feeding  places.  Old 
roads  and  closely  cropped  pastures  when  located  handily  are  favorite  re- 
sorts for  the  heavily-laden  females  when  attending  to  this  mission  of 
theirs.  Conditions  which  favor  the  rapid  multiplication  of  other  locusts, 
such  as  the  migratory  kinds,  also  favor  the  increase  of  this  and  other  of 
our  native  species.  Hence  when  we  hear  of  the  increase  and  spread  of 
the  former,  we  may  also  look  for  the  latter  to  become  more  numerous. 
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By  keeping  down  weed  patches  and  by  plowing  waste  places  about  fence 
corners,  along  ravines,  the  edges  of  groves  and  old  roads,  this  insect  can 
usually  be  kept  moderately  scarce  and  harmless." 

Piers  (1918,  306)  states  that  in  Nova  Scotia  M.  hivittatus  ranks 
next  to  M.  femur-riibrum,,  M.  atlanis  and  the  crickets  among  de- 
structive Orthoptera.    He  also  writes  of  its  habits  as  follows : 

"Near  the  mouth  opening  of  insects  are  salivary  glands  which  in  the 
Acrididse  usually  secrete  a  brown-colored  fluid,  which  is  also  probably  de- 
fensive in  character  as  many  species  when  captured  very  readily  exude  it 
from  the  mouth.  This  is  particularly  noticeable  in  M.  hivittatus,  and 
country  children  have  everywhere  given  the  dark-coloured  secretion  the 
name  of  'grasshopper  molasses,'  and  to  the  insect  itself  thes"  occasionally 
apply  the  name  'molasses  bug.'  This  species  is  often  captured  by  Nova 
Scotian  children  for  the  sole  purpose  of  seeing  it  exude  the  fluid,  their 
invariable  saying  on  such  an  occasion  being,  'grasshopper,  grasshopper, 
give  me  some  molasses  and  I'll  let  you  go.'  It  is  also  known  to  many 
children  as  a  doughty  fighter,  boys  often  amusing  themselves  by  bring- 
ing two  large  specimens  together  so  that  they  wrestle  vigorously  with 
their  front  legs  and  endeavor  to  bite  each  other.  These  gay  coloured  lo- 
custs bring  back  childish  memories  of  half  forgotten  summer  days  when 
we  dallied  waist-deep  in  the  lush  timothy,  the  air  filled  with  what  might 
be  termed  the  'green'  scent  of  trampled  grass;  or  of  afternoons  in  early 
autumn  when  we  loafed  about  the  rank  vegetation  of  fence-rows  with  its 
odour  of  dank  decay." 

■   Series  XVII.     The  Punctulatus  Gboup. 
As  this  group  is  also  represented  by  only  a  single  species  and 
its  variety,  the  characters  are  as  given  in  the  Series  key  and  in 
the  following  description : 

209.     Melanoplus  puNCTtJLATUs   (Scudder),  1862,  465.     Grizzly  Locust. 

Size  medium  for  the  genus,  the  maleis  but  little  the  smaller.  Above 
dark  gray,  much  mottled  with  blackish;  beneath  dull  reddish-brown  to 
clay-yellow.  Head  and  face  greenish-gray  mottled  with  fuscous;  occiput 
and  disk  of  prozona  darker,  the  usual  black  bar  behind  eye  on  upper  half  of 
lateral  lobes  often  broken  and  somewhat  indistinct.  Disk  and  sides  of  met- 
azona  and  entire  surface  of  tegmina  sprinkled  with  numerous  rounded  or 
quadrate  fuscous  spots,  which  give  to  the  insect  a  grizzly  appearance,  quite 
distinct  from  that  of  any  other  of  our  Melanopli.  Hind  femora  alternately 
and  plainly  barred  with  blackish  and  dull  yellow  on  the  upper  and  outer 
faces,  the  lower  face  and  basal  third  of  inner  face  coral  red.  Hind  tibiae 
either  dull  red  or  gray,  or  a  mixture  of  both,  the  spines  black.  Head  promi- 
nent; occiput  swollen  and  distinctly  elevated  above  the  pronotum;  fasti- 
gium  rapidly  sloping,  sulcate  throughout,  the  margins  much  raised  between 
the  eyes,  which  are  separated  by  a  space  scarcely  as  wide  as  basal  joint  of 
antennae,  male,  one-half  wider,  female.  Frontal  costa  convex  and  promi- 
nent above  the  antennae,  of  equal  width  throughout,  feebly  sulcate  below 
the  ocellus.  Eyes  large,  very  prominent  in  male.  Pronotum  with  front 
border  slightly  flaring  to  receive  the  head;  disk  but  little  if  any  widening 
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behind;  median  carina  usually  visible  throughout,  low  and  often  indis- 
tinct on  prozona;  hind  margin  broadly  obtuse-angled;  prozona  about  a 
third,  male,  or  scarcely,  female,  longer  than  the  finely  rugulose  metazona. 
Tegmina  slightly  surpassing  the  hind  femora  in  both  sexes,  very  gradually 
tapering  to  a  well-rounded  apex.  Supra-anal  plate  of  male  very  broadly 
triangular,  almost  flat,  the  apex  acute;  median  sulcus  wide,  shallow,  con- 
fined to  the  basal  half.  Furcula  wanting.  Cerci  large,  broad,  roughly 
boot-shaped;  basal  half  oblong,  apical  half  expanded  to  nearly  double  the 
width  of  the  basal,  the  upward  expansion  twice  or  more  as  large  as  the 
downward;  the  latter  thin,  and  extended  back  as  a  wing-like  border  along 
the  basal  half  (PI.  IV,  r.)  Subgenital  plate  of  moderate  width,  its  apex 
abruptly  elevated  into  a  conical  tubercle.  Lower  valves  of  ovipositor  al- 
most straight,  the  lateral  tooth  nearly  or  quite  obsolete.  Length  of  body, 
$,  19—24,  $,  27—29;  of  antennae,  $,  13—14,  $,  11—12;  of  pronotum,  $, 
4.6—5.5,  9,  5.7—6.3;  of  tegmina,  $,  17—20,  $,  18.5—22;  of  hind  femora, 
$  ,  11.5—13,  $ ,  12—14.5  mm. 

In  Indiana  this  prettily  mottled  locust  has  been  taken  in  nu- 
merous localities  throughout  the  State,  but  is  nowhere  common, 
seldom  more  than  half  a  dozen  being  seen  each  season.  It  is  pre- 
eminently an  autumn  insect,  the  first  mature  specimen  having 
been  taken  on  August  20th,  while  most  of  those  seen  were  in  Oc- 
tober and  November  after  heavy  frosts,  several  pairs  having  been 
found  mating  on  September  24.  In  central  Indiana  it  frequents 
for  the  most  part  low  wooded  tracts  along  streams,  where  it  may 
often  be  noted  resting  on  the  trunks  of  trees,  two  or  three  feet 
above  the  ground.  In  the  northern  part  of  the  State  it  has  been 
found  only  in  the  depths  of  the  tamarack  swamps  of  Fulton  and 
Marshall  counties.  While  other  Acrididje  are  common  up  to  the 
very  border  of  the  tamarack  growth,  this  and  two  species  of 
grouse  locusts  were  the  only  ones  found  within  this  border.  It 
is  more  arboreal  in  habits  than  any  of  our  other  northern  Melan- 
opli.  in  most  places  frequenting  the  vicinity  of  pine  or  coniferous 
trees,  but  in  Indiana  these  are  rare,  and  it  has  been  taken  mostly 
on  those  of  oak,  beech  and  maple.  In  action  it  is  rather  sluggish, 
after  one  or  two  short  leajis  usually  squatting  close  to  the  earth, 
and  seemingly  depending  upon  the  close  similarity  of  its  hues  to 
the  grayish  lichens  or  debris  about  it  to  avoid  detection. 

The  general  range  of  typical  piiuctulatus  is  northern,  extend- 
ing from  Maine  and  Ontario  west  to  Minnesota  and  Nebraska, 
south  to  Virginia  and  Georgia  and  southwest  to  Dallas,  Texas. 
It  is  noted  as  scarce  wherever  found  except  near  Thompson's  Mills 
in  northern  Georgia,  where  Allard  (1916,  278)  states  it  "was  a 
very  common  species  in  all  upland  fields  in  company  with  M. 
femur-ruhnim."  From  Ohio  it  has  been  recorded  only  from  Cedar 
Point,  while  it  is  not  mentioned  in  any  of  the  Michigan  lists. 
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Somes  says  it  is  very  rare  in  Minnesota,  but  that  he  has  taken 
it  in  northern  Iowa  in  low  thickets  of  willow.  Bruner  states  that 
in  Nebraska  it  is  ''found  in  rather  small  numbers  in  oak  groves  in 
the  extreme  eastern  part  of  the  State." 

In  Ontario  the  grizzly  locust  has  been  recorded  only  from  To- 
ronto and  DeGrassi  Point.  Of  its  habits  at  the  latter  place  E.  M. 
Walker  (1901,  22)  has  given  an  interesting  account  as  follows: 

"I  found  them  most  numerous  on  dead  stumps  and  logs,  in  a  wood  of 
second  growth  white  pine.  They  were  sometimes  seen  on  the  trunl<s  and 
branches  of  living  trees,  but  most  often  on  the  stumps  and  fallen  trunks  of 
the  old  forest,  and  on  the  pine  rails  of  a  snake  fence  enclosing  the  wood. 
They  were  found  only  on  the  borders  and  more  open  parts  of  the  woods, 
where  they  were  to  be  seen  upon  almost  every  stump.  I  have  seen  ten  fe- 
males on  a  single  stump.  It  is  in  these  dead  stumps  and  logs  that  the  fe- 
males deposit  their  eggs,  in  which  operation  I  have  observed  them  re- 
peatedly. The  female  chooses  a  crack  in  the  wood  or  an  old  beetle  boring 
of  suitable  size  and  lowers  her  abdomen  down  this,  sometimes  nearly  as 
much  as  an  inch.  Sometimes  when  the  hole  is  of  a  large  size,  only  the 
head  and  legs  of  the  insect  can  be  seen  above  it.  Unlike  Chlcealtis  con- 
spersa,  the  female  of  M.  punctulatus  apparently  never  bores  herself,  unless 
merely  to  make  her  way  through  any  loose  rubbish  that  might  be  obstruct- 
ing the  hole.     She  generally  chooses  sound  or  only  partly  decayed  wood. 

"I  managed  to  obtain  several  fragments  and  one  complete  packet  of 
eggs.  The  latter  was  fixed  by  the  cement  substance  at  its  lower  end  to 
the  wall  of  the  beetle-boring  three-eighths  of  an  inch  in  diameter.  It  was 
attached  at  a  distance  of  about  three-quarters  of  an  inch  down  the  hole, 
and  except  at  the  lower  end,  which  was  imbedded  in  a  depression  in  the 
wall,  the  packet  was  quite  free.  It  was  covered  with  a  rather  thick  coat- 
ing of  a  porous  or  vesicular  cement  substance,  which  also  filled  all  the 
spaces  between  the  closely  packed  eggs.  The  latter  were  twenty-three  in 
number,  and  their  arrangement  was  in  general  in  a  longitudinal  direction, 
the  anterior  ends  pointing  toward  the  free  end  of  the  packet,  but  was 
otherwise  irregular.  The  eggs  are  4  to  4.8  mm.  long,  elongate-elliptical  in 
form,  finely  and  densely  punctate  and  reddish-brown  in  hue." 

The  Caloptcniis  griseus  Thomas  (1872,  454)  and  the  C.  hclluo 
Scudder  (1875b,  476)  are  both  synonyms  of  M.  punctulatus. 

209a.     Melanoplus  punctulatus  arboreus  Scudder,  1897b,  31.     Southern 

Grizzly  Locust. 

Larger  than  typical  punctulatus.  Color  much  as  there.  Metazona 
shorter  and  broader,  its  hind  margin  more  broadly  obtuse-angulate.  Fur- 
cula  evident,  consisting  of  a  "pair  of  slight  triangular  projections  at  the 
inner  angles  of  the  divided  last  dorsal  segment  and  overlying  the  ridges  of 
the  supra-anal  plate."  Subgenital  plate  with  apical  tubercle  larger,  more 
inflated  and  more  prolonged  upward.  Length  of  body,  $ ,  27.5 — 30,  9 , 
3G— 44;  of  antennae,  ^ ,  18,  $,  16.5;  of  pronotum,  $,  6.2,  9,  8.2—8.9;  of 
tegmina,  $,  22—26,  9,  26—31;  of  hind  femora,  $,  15—16,  9,  18.5—21  mm. 

This,  the  southern  race  of  Af.  punctulatus,  was  originally  de- 


KATYDIDS  AND  THEIR  KIN.  453 

scribed  from  specimens  taken  at  Dallas,  and  the  Gulf  Coast  of 
Texas  and  in  Arizona.  It  has  since  been  taken  east  of  the  Mis- 
sissippi at  Lake  Driimmond,  Dismal  Swamp,  Va.,  Southern  Pines, 
y.  Car..  Stone  Mountain,  Ga.,  and  in  Walton  Co.,  Fla.  These 
records  are  given  by  B.  &  H.  (1916,  247)  who  state  that  the 
Florida  specimen  was  "taken  from  the  stomach  of  a  turkey  killed 
in  a  pine  forest,"  while  the  single  Georgia  specimen  was  "found 
in  a  dusty  road  bordered  on  each  side  by  hea\'y  pine  woods." 

Family  YII.     TETTIGOXIID.E." 
Katydids  and  Their  Kix. 
"I  sit  among  the  leaves  here,  when  evening's  zephyrs  sigh. 
And  those  that  listen  to  my  voice  I  love  to  mystify; 
I  never  tell  them  all  I  know,  altho'  I'm  often  bid, 
I  laugh  at  curiosity,  and  chirrup,  'Katy  did.' " 

The  family  Tettigoniidie  comprises  those  insects  commonly 
called  katydids,  green  or  long-horned  grasshoppers,  cone-headed 
grasshoppers  and  stone  or  camel  crickets,  the  name  "grasshopper" 
rightfully  belonging  to  its  winged  members  and  not  to  the  short- 
horned  locusts  or  Acrididte.  The  principal  distinguishing  char- 
acters of  the  members  of  the  family  Tettigoniidae,  as  given  in  the 
key.  p.  149,  are  the  long,  slender,  tapering,  many-jointed  antennje 
which,  when  turned  back,  usually  extend  far  bejond  the  tip  of 
abdomen;  almost  universal  absence  of  ocelli  or  simple  eyes;  the 
four-jointed^-  tarsi  or  feet;  and  the  sword-shaj^ed  or  falcate  ovi- 
positor of  the  females,  which  is  made  of  four  flattened  plates 
with  the  edges  near  its  tip  often  horny  and  serrate.  The  head 
in  man}'  of  the  species  is  wedge-shaped  and  the  mouth-parts  are 
well  developed,  the  maxillary  palpi  being  very  long  and  the  man- 
dibles especially  long  and  sharp-pointed.  This  enables  the  insect 
to  dig  into  plant  tissue  or  to  eat  the  seeds  of  grasses,  as  many  of 
them  do.  The  tegmina,  when  present,  are  usually  leaf-like  and  of 
a  delicate  structure,  having  no  stiff  chitinous  anterior  veins. 
When  closed  the  left  one  usually  overlaps  the  right,  and,  in  the 
larger  forms,  they  slope  obliquely  downwards  instead  of  being 
bent  abruptly,  as  in  the  Gryllidae  or  true  crickets,  while  in  most 
cases,  the  wings  are  slightly  longer  than  the  tegmina.  The  meso- 
and  metathorax  are  less  closely  united  than  in  the  Acrididae, 


*This  family  of  the  suborder  Saltaloria  was  for  many  years  known  as  Locustid^. 
but  the  genus  Locusta  of  Linnaeus  was  founded  for  a  true  locust  and  not  for  a  katydid, 
hence  recent  American  writers  have  used  the  name  Tettigoniidae,  which  is  based  upon  the 
Linnaean  genus  Tettigonia,  given  to  a  European  katydid  and  meaning  "grasshopper"  and 
"angle,"  on  account  of  the  shape  of  the  tegrmina.  In  Europe  Kirby  and  some  of  the  other 
writers  use  the  family  name  Phasgonuridae  for  the  same  insects,  while  Karney  and  others 
still  retain  "Locustidae." 


TThe  members  of  the  genus  Daihinia,  no  one  of  which  occurs  in  our  territory,  have 
the  fore  and  hind  tarsi  three-jointed. 
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Plate  v. 


A  Pair  of  Cone-head  Gbasshoppebs,  Neoconocephalus  ensk.kh  Harris,  on 

GOLDEN-ROD. 

Female  above:     male  below.     (From  a  photograph  of  living  specimens 
by  Dr.  J.  L.  Hancock,  Lakeside,  Mich.) 
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and  in  the  winged  forms  the  hind  legs  are  usually  longer  and 
much  more  slender.  The  males  have,  in  many  instances,  abdom- 
inal appendages  corresponding  to  the  parts  of  the  ovipositor 
which  are  used  as  clasping  organs. 

The  stridulating  or  musical  organ  of  the  males  is  quite  similar 
in  structure  to  that  of  the  male  cricket,  being  found  at  the  base 
of  the  overlapping  dorsal  area  of  the  upper  tegmen  and  usually 
consisting  of  a  transparent  membrane,  of  a  more  or  less  rounded 
form,  which  is  crossed  by  a  prominent  curved  vein,  which,  on  the 
under  side,  bears  a  single  row  of  minute  file-like  teeth.  In  stridu- 
lating, the  tegmina  are  moved  apart  and  then  shuffled  together 
again,  when  these  teeth  are  rubbed  over  a  vein  on  the  upper  sur- 
face of  the  other  wing  cover,  producing  the  familiar,  so-called 
"katydid'-  sound.  Each  of  the  different  species  makes  a  distinct 
call  or  note  of  its  own,  and  many  of  them  have  two  calls,  one 
which  they  use  by  night  and  the  other  by  day.  Any  one  who  will 
pay  close  attention  to  these  different  calls  can  soon  learn  to  dis- 
tinguish each  species  by  its  note  as  readily  as  the  ornithologist 
can  recognize  different  species  of  birds  in  the  same  manner. 

In  the  northern  States  the  notes  of  the  katydids  and  green 
grasshoppers  are  not  heard  till  in  July,  as  they  do  not  attain  their 
wings  until  then.  C.  V.  Riley  who,  like  our  own  beloved  Indiana 
Riley,  had  within  his  soul  a  true  love  for  the  poetry  of  nature, 
has  well  set  forth  (1874,  153)  his  ideas  of  the  why  and  wherefore 
of  the  songs  of  this  family  thus:  "During  spring,  while  our  birds 
are  making  love,  and  the  males  rival  each  other  in  their  attempts 
to  please  the  females  with  happy,  jubilant  song,  Dame  Nature  is 
rearing  a  troupe  of  insect  musicians,  which,  in  their  turn,  will 
string  their  lyres  and  play  their  courtship-tunes  in  the  later  sea- 
sons, when  the  song  of  the  feathered  performers  is  mostly  hushed. 

"Leyden's  lines — 

'Oft  have  I  listening  mused  the  sultry  day 
And  wondered  what  thy  chirping  song  might  say' — 

but  express  an  inquiry  often  made  as  to  the  purpose  and  object 
of  the  grasshopper  song.  He  who  believes  all  things  made  for 
man  and  his  enjoyment,  and  that  nothing  can  have  a  purpose  that 
does  not  include  him  in  its  scope,  will  not  find  an  answer  to  the 
query;  and  should  remember  that  ere  man  grew  out  of  savagery 
the  earth  rang  again  with  song  and  sound. 

"But  to  the  mind  of  the  naturalist,  trained  in  deciphering 
Nature's  hieroglyphs,  the  chattering  song  is  very  plainly  inspired 
by  love.  The  male  Katydid  doubtless  feels  something  of  the  same 
satisfaction  in  playing  to  his  companions,  and  especially  to  Katy, 
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as  a  prima  donna  does  in  singing  to  an  audience.  There  is  a 
pleasure  in  the  act  which  is  the  outcome  of  its  being;  and  the  fact 
that  the  males  are  principally  the  players,  shows  that  the  gift  is 
not  only  a  source  of  pleasure,  but  one  of  much  importance  to  the 
species;  for  the  rivalry  among  the  males  is  as  great  as  among 
higher  animals,  and  a  good  instrument  becomes,  in  this  light,  most 
important  to  the  individual  and  to  the  species.  The  best  player 
wins  his  coveted  love,  while  the  feeble  and  the  cripples  stand  no 
chance  to  impair  the  vigor  of  the  race." 

While  only  the  males  are  musicians,  both  sexes  of  the  winged 
forms  are  provided  with  supposed  auditory  organs  or  ears.  These, 
when  present,  are  similar  in  structure  and  position  to  those  of  the 
cricket,  being  oblong  or  oval  cavities  covered  with  a  transparent 
or  whitish  membrane,  known  as  the  drum  or  tympanum,  and  sit- 
uated one  on  each  front  leg,  near  the  basal  end  of  the  tibife.  The 
drum  is  a  thin,  tense  membrane  covering  a  network  of  nerves,  gang- 
lion cells  and  auditory  rods.  In  all  the  wingless  Tettigoniidfe  the 
stridulating  organs  are  necessarily  absent  and  as  the  insect  can 
make  no  sound,  it  has  no  use  for  ears  and  these  are  also  absent. 
This  is  taken  as  strong  evidence  that  the  cavity  on  the  fore  leg  is 
in  reality  an  auditory  organ,  which  is  denied  by  Forel  (1887) 
and  some  other  writers,  who  believe  that  all  insects  are  deaf  with 
no  special  organs  of  hearing,  but  that  sounds  are  heard  or  appre- 
ciated by  their  tactile  organs. 

The  color  of  each  species  of  Tettigoniidae  is,  as  in  most  Orthop- 
tera,  admirably  adapted  to  its  usual  surroundings.  The  winged 
forms,  as  the  katydids  and  cone-headed  grasshoppers,  live  amidst 
the  foliage  of  trees  or  clumps  of  grass,  and  are  therefore  a  nearly 
uniform  bright  green,  Avhile  the  wingless  forms,  which  dwell  in 
caves  or  hollow  trees  and  beneath  rocks  and  logs  are,  for  the  most 
part,  gray  or  brown  in  hue.  Our  larger  species,  with  wings  fully 
developed,  use  them  as  their  principal  means  of  travel,  their 
slender  hind  legs  being  used  only  to  give  themselves  an  upward 
impetus  at  the  beginning  of  flight. 

In  both  the  northern  and  southern  states  the  members  of  this 
family  winter  chiefly  in  the  egg  stage,  the  eggs  being  laid  in 
grasses,  reeds,  galls  on  willow,  stems  of  plants,  bark  of  trees  and 
shrubs  and  even  between  the  upper  and  lower  layers  of  leaves, 
the  ovipositor  being  especially  adapted  for  this  method  of  egg 
deposition.  In  southern  Florida  sonie  of  the  species  pass  the  win- 
ter, in  part  at  least,  as  nym])hs,  or  even  as  adults,  but  the  number 
of  both  species  and  individuals  then  there  found  is  far  less  numer- 
ous than  of  the  Acrididsp.     The  young  of  the  Tettigoniidse,  like 


SUBFAMILIES  OF  TETTIGOXIID.E.  457 

those  of  the  other  families  of  Orthoptera,  when  hatched  from  the 
egg  resemble  the  adults  in  form  but  are  wholly  wingless.  As  they 
increase  in  size  they  moult  or  shed  the  skin  five  times,  the  wings 
each  time  becoming  more  apparent,  until  after  the  fifth  moult, 
when  they  appear  fully  developed,  and  the  insect  is  mature  or  full 
grown,  never  increasing  in  size  thereafter.  Throughout  their  en- 
tire lives  they  are  active  feeders,  mostly  herbivorous  in  habit,  and 
when  present  in  numbers  necessarily  do  much  harm  to  growing 
vegetation.  Most  of  the  species  can  be  easily  reared  from  the 
young  nymphs,  their  successive  moults  being  of  much  interest. 
They  may  be  fed  on  lettuce  and  it  is  said  that  some  of  the  larger 
species  will  eat  flies  and  other  soft-bodied  insects.  The  males  are 
very  pugnacious,  and  often  try  to  devour  one  another,  so  that  they 
should  be  kept  apart. 

The  species  of  Tettigoniidae  occurring  in  the  United  States  are 
distributed  among  eight  subfamilies,  seven  of  which  are  repre- 
sented in  the  eastern  states. 

KEY  TO  EASTERN   SUBFAMILIES  OF  TETTIGOXIID^. 

a.     Tegmina  and  wings  present;*^  general  color  green,  rarely  pale  brown; 
fore  tibiae  always  with  an  auditory  organ  near  the  base. 
6.     Prosternal   spines    absent;    vertex   ending    in   a   blunt    spine   or 
rounded  and  deflexed,  rarely  or  never  with  a  projecting  tuber- 
cle or  cone;  tegmina  shorter  than  wings,  rarely  (Phrixa)  sub- 
equal  to  them;  hind  tibiae  with  an  apical  spine  on  each  side. 

Subfamily  I.     Phaneropterin^,  p.  458. 
6&.     Prosternal  spines  present;   vertex  either  terminating  in  a  sharp 
flat  spine  or  produced  upward  and  forward  into  a  rounded  tu- 
bercle or  prominent  cone;   hind  tibiae  with  an  apical  spine  on 
outer  side  only  or  on  neither, 
c.     Tegmina  leaf-like,  very  broad,  concave  within,  longer  than  the 
wings;  vertex  terminating  in  a  sharp,  flat  spine;  disk  of  pro- 
notum  crossed  by  two  distinct  transverse  sulci. 

Subfamily  II.     Pseudophyllin.e,  p.  494. 

cc.     Tegmina  narrow,  expanded  but  little,  if  any,  at  middle,  usually 
shorter  than  the  wings;  vertex  terminating  in  a  rounded  tu- 
bercle or  prominent  cone;  disk  of  pronotum  without,  or  with 
only  one,  transverse  sulcus. 
d.     Front  and  middle  femora  spined  beneath;"  vertex  produced 
forward  into  a  long,  usually  sharp  cone;  larger  and  more 
robust  species,  the  length  of  body  24  or  more  mm. 

Subfamily  III.     Copiphorix^,  p.  502. 


"^Wings  absent,  tegniina  very  small  and  general  color  brown  in  the  aberrant  genus 
Belocephalus;  both  tegmina  and  wings  absent  in  the  female  of  Odoiitoxiphidium. 

**Except  in  some  of  the  species  of  N eoconocephalus.  Although  both  Redtenbacher 
(1891,  13)  and  Scudder  (1897c,  54)  separate  their  tribes  Conocephalini  and  Xiphidini  by 
the  sole  character  of  the  presence  or  absence  of  spines  on  the  fore  and  middle  femora, 
there  are  several  species  of  N eoconocephalus,  the  principal  genus  in  the  former  tribe,  which 
have  these  femora  wholly  unarmed  beneath. 
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dd.  Front  and  middle  femora  unarmed  beneath;  vertex  terminat- 
ing in  a  rounded  tubercle  with  concave  sides;  smaller, 
more  slender  species,  length  of  body  less  than  24  mm. 

Subfamily  IV.     Conocephalix^,  p.  533. 
aa.     Tegmlna  and  wings  absent,  or  the  former  rudimentary;  general  color 
gray  or  brown, 
e.     Fronotum  extending  back  to  the  abdomen;  prosternal  spines  usu- 
ally present;   tegmina  present,  usually  rudimentary;  fore  tibiae 
with  a  hearing  organ  near  the  base. 

Subfamily  V.     Decticix^e,  p.  586. 
ee.     Pronotum  short,  not  covering  the  whole  top  of  thorax;  prosternal 
spines  absent;  tegmina  and  wings  absent;  fore  tibiae  without  a 
hearing  organ  near  the  base. 
/.     Eyes  elongate-ovate,  vertical,  situated  at  the  side  of  the  basal 
joint  of  antennae;   ovipositor  ensiform,  curved  strongly  up- 
ward; tarsi  depressed,  their  joints  lobed  beneath. 

Subfamily  VI.     Gryllacrix.^,  p.  602. 
ff.     Eyes  subrotund,  situated  partly  above  the  basal  joint  of  anten- 
nae;  ovipositor  nearly  straight;    tarsi  compressed,  the  joints 
not  lobed.  Subfamily  VII.     Rhaphidophobix^,  p.  606. 

Subfaraih'  I.    PHANEROPTERINJE. 

The  Bush  and  Round-Headed  Katydids. 

The  species  of  this  subfamily  are  among  the  largest  of  our 
winged  Tettigoniidse,  and,  with  those  of  the  Pseudophvllinae,  are 
commonly  known  as  "Katydids."  The  name  Phaneropterinae  is 
based  upon  the  typical  old  world  genus,  Phaneroptera  Serv., 
meaning,  "visible  wing,"  and  refers  to  the  exposed  tips  of  the  inner 
wings  which  extend  beyond  the  tegmina  in  repose.  They  all  agree 
in  having  the  head  short,  face  vertical,  or  nearly  so ;  vertex  vary- 
ing greatly  in  width,  the  fastigium  either  ending  in  a  blunt  de- 
flexed  spine  or  broadly  rounded,  never  projected  in  front  of  eyes 
as  a  cone  or  sharp  spine;  eyes  small,  variable  in  form,  situated 
close  to  and  at  the  side  of  basal  joint  of  antennae;  pronotum  short, 
its  disk  flat  or  concave,  more  or  less  narrowed  in  front,  usualh' 
meeting  at  right  angles  the  perpendicular  lateral  lobes,  its  pos- 
terior lobe  prolonged  distinctly  behind  them  with  usually  a  wide, 
deep  humeral  sinus  or  emargination  at  the  junction ;  median  car- 
ina wanting  or  very  faint,  lateral  ones  more  or  less  distinct,  hind 
margin  broadly  rouuded,  rarely  (Arcthwa)  obtuse-angled;  lateral 
lobes  flat,  their  hind  margin  and  lower  posterior  angle  broadly 
rounded ;  lower  margin  rounded  or  sinuous,  front  margin  varia- 
ble; tegmina  as  described  in  key,  usually  a  bright  uniform  green 
in  color;  wings  long  and  strong,  folded  like  a  fan;  meso-  and 
metasterna  broadly  lobed  along  their  median  line;  legs  variable 
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in  leng:th  as  to  genus,  the  front  and  middle  ones  always  much 
shorter  than  the  hind  pair;  ovipositor  and  male  genitalia  variable 
as  to  genus. 

These  ''round-headed"  and  ''bush  katydids"  are  mostly  arbo- 
real in  habitat,  the  great  majority  of  them  passing  their  entire  lives 
on  shrubs  and  trees,  where  they  feed  upon  the  leaves  and  tender 
twigs,  and,  when  present  in  numbers,  often  do  much  injury.  The 
color  and  form  of  their  wings  serve  admirably  to  protect  them 
against  their  worst  foes,  the  birds ;  and  as  they  live  a  solitary  life, 
i.  e.,  do  not  flock  together  in  numbers  as  do  the  green  or  meadow- 
grasshoppers,  they  are  but  seldom  noticed  by  man.  Their  love 
calls,  or  songs,  however,  make  the  welkin  ring  at  night  from  mid- 
July  until  after  heavy  frost,  and  though  but  one  or  two  of  the  spe- 
cies make  a  note  in  any  way  resembling  the  syllables  "katy  did,  she 
did,"  yet  all  are  accredited  with  this  sound  by  the  casual  observer, 
and  hence  the  common  name  usually  given  to  the  members  of  this 
subfamily.  Their  call  is  seldom  made  by  day  for  the  obvious  rea- 
son that  it  might  attract  the  attention  of  the  birds  and  so  lead  to 
the  destruction  of  the  songster.  As  twilight  ai)i)roaches,  however, 
the  male  of  each  species  begins  his  peculiar  note,  which  is  often 
kept  up  with  little  or  no  intermission  until  the  approach  of  day 
warns  him  that  his  feathered  enemies  will  soon  be  on  the  alert, 
and  that  silence  will  be,  for  a  time,  the  best  policy  to  pursue. 

From  the  other  Locustidse,  these  katydids  differ  widely  in  their 
habits  of  oviposition.  The  eggs  are  rarely  deposited  in  the  earth 
or  in  twigs,  but  are  either  glued  fast  in  double  rows  to  the  outer 
surface  of  slender  twigs,  or  are  inserted  in  the  edges  of  leaves. 
On  account  of  this  method  of  oviposition,  the  ovipositors  of  the 
katydids  are  broader,  more  curved,  and  more  obtuse  at  the  end 
than  in  the  other  subfamilies,  whose  members  oviposit  in  the 
earth,  in  rotten  wood  or  in  stems  of  grass. 

The  subfamily  is  represented  in  the  eastern  states  by  eight 
genera,  the  principal  literature  treating  especially  of  their  species 
being  as  follows:  Riley,  1874;  Brunner,  1878;  Scudder,  1893, 
1898;  Blatchley,  1893,  1903;  Saussure  &  Pictet,  1897—1899;  Eehn 
&  Hebard,  1914,  1914a,  1914b,  1916 ;  Rehn,  1917. 

KEY    TO   EASTERN   GENERA   OF    PHAXEROPTERIN.E. 

a  Hind  legs  nearly  or  fully  four  times  as  long  as  body  (Fig.  151);  pro- 
notum  saddle-shaped,  its  hind  margin  obtuse-angled;  eyes  oblong- 
oval,  nearly  twice  as  long  as  wide.  I.  Areth^a,  p.  460. 
aa.  Hind  legs  at  most  less  than  three  times  as  long  as  body;  pronotum  not 
saddle-shaped,  its  hind  margin  broadly  rounded;  eyes  usually  glo- 
bose, at  most  but  one-half  longer  than  wide. 
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6.     Tegmina  distinctly  shorter  than  wings,  their  apex  not  broadly 
obliquely  truncate  (Fig.  157,  a) ;  apex  of  ovipositor  not  acumi- 
nate, 
c.     Tegmina  long,  narrow,  but  little  or  slightly  broader  at  middle 
than  at  apex;  fastigium  of  vertex  horizontal  or  but  feebly  de- 
flexed,  but  little  if  any  wider  than  basal  joint  of  antennae. 

d.  Middle  femora  unarmed  beneath;  eyes  subglobose;  subgenital 

plate  of  male  long,  slender,  upcurved,  its  apical  notch  usu- 
ally V-shaped.  II.  Scudderia,  p.  462. 
dd.  All  the  femora  spinulose  beneath;  eyes  oblong-oval,  one-half 
longer  than  wide;  subgenital  plate  of  male  short,  broad, 
nearly  straight,  its  apical  notch  broad  and  rounded. 

III.     Symmetroi'leura.  p.  475. 
cc.     Tegmina  broad,  distinctly  wider  at  middle  than  at  extreme  apex. 

e.  Fastigium  of  vertex  deflexed  to  nearly  the  same  plane  as  the 
frontal  fastigium,  obtuse,  usually  twice  or  more  than  twice  as 
as  wide  as  first  antennal  joint. 

f.     Hind  femora  long,  reaching  to  or  beyond  apical  fourth  of 
tegmina;    fore  and  middle  tibiae   flat   or   sulcate  above, 
l  their  margins  raised,  acute;    tegmina  oblong-elliptical  or 

ovate;  ovipositor  long,  curved  gradually  upward,  usually 
strongly  serrate  on  both  edges.   IV.    Amblycorypha,  p.  476. 
ff.     Hind  femora  shorter,  stouter,   not  reaching  beyond  apical 
third   of   tegmina;    fore   and   middle   tibiae   smooth   and 
rounded  above  without  angular  margins;  tegmina  ovate- 
lanceolate,  sometimes  very  broadly  so;   ovipositor  short, 
bent  abruptly  upward,  finely  or  not  at  all  serrate. 
g.     Disk  of  pronotum  flat,  its  margins  rounded  or  subacute, 
entire;  smaller,  length  of  body  not  over  33,  of  tegmina, 
not  over  50  mm.  V.     Microcextrum.  p.  484. 

gg.  Disk  of  pronotum  concave,  its  margins  elevated  and 
crenulate;  larger,  length  of  body  37  or  more,  of  teg- 
mina 60  or  more  mm.  (Fig.  163,  a.) 

VI.     Stilpnochlora.  p.  489. 
ee.    Fastigium  of  vertex  not  as  wide  as  basal  joint  of  antennae, 
but  slightly  deflexed  and  meeting  the  narrower  frontal  fas- 
tigium at  almost  a  right  angle;  disk  of  pronotum  coarsely 
and  thickly  punctate;  length  of  tegmina  not  over  33  mm. 

VII.     TuRPiLiA,  p.  492. 

66.     Tegmina  as  long  as  or  slightly  longer  than  wings,  very  broad,  the 

apex  obliquely   truncate;    apex  of  ovipositor  acuminate:    fore 

and  middle  tibiae  flat  or  sulcate  above,  their  margins  raised, 

acute.  VIII.     Phrixa.  p.  493. 

I.     Areth,T]a  Stai,  1876,  55. 

Elongate,  very  slender  species,  having  the  face  flat,  perpen- 
dicular, fastigium  triangular,  dei)ressed.  declivent,  sulcate,  con- 
tinuous with  the  front;  antenna?  very  long,  slender,  the  basal  joint 
twice  as  long  as  broad,  set  in  shallow,  widely  margined  sockets; 
pronotum  saddle-shaped  with  faint  median  carina;  prozona  with 
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sides  rounded  into  the  lateral  lobes,  metazona  triangular,  pro- 
longed backward  and  upward ;  humeral  sinus  feeble ;  lateral  lobes 
sloping,  longer  than  wide,  their  hind  margins  very  oblique,  so 
broadly  rounded  into  the  sinuous  lower  margin  that  the  angle  is 
scarcely  evident ;  tegmina  very  long,  narrow,  basal  fifth  of  costal 
border  widened,  tips  rounded;  wings  8 — 9  mm.  longer  than  teg- 
mina ;  legs  very  long,  extremely  slender,  hind  tibiae  longer  than 
the  femora,  lower  lobe  of  knees  ending  in  a  pointed  spine. 

The  genus  is  confined  to  the  United  States  and  Mexico,  one 
of  the  11  known  nominal  species  occurring  in  Georgia  and  Flor- 
ida, the  others  from  Texas  and  Nebraska  to  California. 

210.     Abeth,«a  phalaxgium  (Scudder),  1877,  40. 

Size  large  for  the  genus;  form  elongate,  compressed.  General  color 
green.  Head  with  a  narrow  pinkish-purple  stripe  behind  each  eye  these 
extending  back,  narrowing  and  converging  on  prozona;  hind  margins  of 
metazona  and  lateral  lobes  white  bordered  within  by  pinkish.  Hind  fe- 
mora tinged  with  pinkish-purple.  Tegmina  one-third  to  one-half  longer 
than  body,  broader  at  apical  fourth  than  at  basal  third,  the  stridulating 
field  of  male  shorter  than  the  disk  of  pronotum.  Male  with  supra-anal 
plate  very  short,  its  apex  broadly  rounded;  cerci  short,  stout,  apically  in- 
curved, their  tips  acute;  subgenital  plate  long,  rigid,  truncate  at  tip; 
styles  very  short,  placed  on  the  outer  angles  of  the  plate.  Female  with 
ovipositor  very  short,  broad,  upturned,  strongly  compressed,  bluntly 
pointed,  its  sides  rugose  and  margins  finely  crenate.  Other  structural 
characters  as  above  given.  Length  of  body,  $ ,  16 — 22,  $ ,  19 — 24;  of  an- 
tennae, $,  65 — 68,  9,  61;  of  pronotum,  $,  4.8 — 5.3,  $,  5 — 5.8;  of  tegmina, 
$,  28—32,  9,  31—36;  of  wings,  $,  36.5 — 43,  9,  36.5 — 40;  of  hind  femora 
$,  33—37,  9,  36—40;  of  hind  tibiae,  5,  41,  9,  42;  of  ovipositor,  5—5.8 
mm.  (Fig.  151.) 


Fig.   151.     Lateral  view  of  female  of  Aretheca  phalangitim.    X   2.      (After  R.  &  HJ 

This  peculiar  long-legged,  slender-bodied  species  was  described 
from  Georgia,  is  known  only  from  that  State  and  Florida,  and 
seems  to  be  very  scarce  wherever  found.  In  Florida  it  has  been 
recorded  only  from  Hastings,  Gainesville,  Sanford,  Miami,  Home- 
stead, Pine  Island  and  Ft  Myers.  Nymphs  were  taken  at  Miami 
and  Ft,  Myers  in  March  and  April,  and  adults  at  the  other  sta- 
tions between  May  18  and  Aug.  10.    Hebard  (1916)  says  that  it  is 
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probable  that  the  spe  i  ocr\^3'  )>JJ'  nlFswit  in  greater  numbers 
earlier  than  do  most  o  ^ettigon.ii  'j-^nd  that  by  August  only 
occasional  survivors  ai  to  be  foiVnd.'f  ?ft  occurs  for  the  most  part 
on  the  undergrowth  of  open  pine  avooJs.  In  Georgia  it  is  known 
only  from  Thomasville,  Hebardville  and  Augusta. 

Scudder  (1877,  38)  founded  for  this  species  and  one  other  the 
genus  Aegipan  which  has  since  been  placed  as  a  synonym  of 
Arethwa.  The  Arethwa  multiramosa  Brunner  (1878,235)  is  a  syn- 
onym of  A.  phalangium. 

II.     ScuDDERiA  Stai,  1873a,  41.    (In  honor  of  S.  H.  Scudder.) 

Bush  Katydids.    Narrow- Winged  Katydids. 

This  genus  includes  katydids  of  medium  size,  having  the  ver- 
tex compressed,  hollowed  out  on  either  side  for  the  better  accom- 
modation of  the  eyes ;  disk  of  pronotum  flat ;  tegmina  as  described 
in  key,  their  tips  rounded;  fore  coxae  armed  with  a  spine;  fore 
tibiae  sulcate  above  with  margins  acute ;  hind  femora  long,  slender, 
almost  equalling  the  length  of  tegmina  in  some  species;  all  the 
knees  with  lobes  armed  with  two  feeble  spines.  Males  with  sub- 
genital  plate  as  described  in  key;  last  dorsal  segment,  in  all  but 
one  of  our  eastern  species,  greatly  prolonged,  decurved,  forked  or 


Fig.  152.  Lateral  view  of  extremities  of  male  abdomen  and  dorsal  view  of  male  ab- 
dominal process  of  Scudderia.  a,  b,  of  texensis;  c,  d,  pistillata;  e,  f,  curvicauda;  g,  h, 
furcata.     (After  Scudder.) 

notched  at  tip  to  receive  or  partially  embrace  the  apical  portion 
of  the  upcurved  subgenital  plate  (Fig.  152).  Females  with  ovi- 
positor short,  broad,  usually  curved  sharply  upward,  the  apical 
third  finely  crenate  on  both  margins  (Fig.  153). 

The  genus  Scudderia  is  mainly  confined  to  America  north  of 
Panama  and  up  to  1898,  when  it  was  monographed  by  Scudder, 
the  synonymy  was  so  badly  mixed  that  it  is  difficult  to  say  just 


SUBFAMIL' 


— PHAXE'      <_;iRIN.E.  463 


what  species  was  prevk  .    ••    lo  »     iny  writer.    Mr.  Scud- 

der  in  his  Monograph  (1  .  nnally  br<i  ht  order  out  of  chaos 
and  fixed  the  present  stana.j:gr(>l,most  o.|  ^e  species.  The  genus 
was  later  again  monographed  >y  R.  &  H.  ^i914a),  and  of  the  11 
species  and  three  varieties  recognized  by  them,  six  species  and 
two  varieties  are  herein  treated  as  occurring  in  the  eastern  states 
and  Canada.  The  females  are  very  similar  and  difficult  to  sepa- 
rate unless  taken  with  the  males  in  the  field.  The  following  key 
is  therefore  based  mainly  upon  the  latter  sex. 

KEY   TO  EASTERN    SPECIES  OF  SCUDDERIA. 

a.  Last  dorsal  abdominal  segment  of  male  subtriangular,  without  an 
elongate,  decurved  median  process;  subgenital  plate  not  compressed 
toward  apex;  cerci  long,  slender,  tapering  (Fig.  153,  h) ;  tegmina 
rather  broad,  dull,  with  swollen  veinlets;  ovipositor  with  both  mar- 
gins curved,  not  bent,  more  than  half  as  long  again  as  pronotum 
(Fig.  153,  a.)  211.     septentrionaxis. 

aa.     Last  dorsal  segment  of  male  with  an  elongate,  median,  decurved  pro- 
cess either  notched  or  forked  at  tip    (Fig.  152,  a,  g);   subgenital 
plate  narrowed  and  compressed  towards  apex;   cerci  shorter,  very 
strongly  incurved    (Fig.  153,  i,)   their  apical  third  thickened;   ovi- 
positor bent  as  well  as  curved,  distinctly  less  than  half  as  long  again 
as  pronotum. 
6.     Apex   of   decurved   process    of    male   not    distinctly   and    deeply 
forked  as  shown  in  Fig.  152,  h,  but  either  with  a  very  wide  and 
shallow  or  a  narrow  median  notch. 
c.     Notch  of  dorsal  abdominal  process  of  male  subquadrate,  with 
a  minute  median  tooth,  the  notch  as  wide  as  the  middle  of 
the  upturned  subanal  plate  and  embracing  the  sides  of  the 
latter  when  in  natural  position,  its  lateral  processes  slender 
and   compressed    (Fig.   152,   a,   b) ;    ovipositor   suddenly   and 
strongly  bent  upward,   its  base  distinctly  broader  than  the 
middle  (Fig.  153,  b.)  212.     texensis. 

cc.    Notch   of   dorsal   abdominal   process   without   a   median   tooth, 
much  narrower  than  the  subgenital  plate  and  touching  only, 
not  embracing,  the  upcurved  subanal  plate  (Fig.  152,  c,  f.) 
d.     Tegmina  usually  distinctly  wider  than  length  of  pronotum, 
not  striped  with  dark  brown;  ovipositor  less  suddenly  bent 
upward  and  (except  in  strigata)  not  wider  at  base  than  at 
middle. 
e.     Lobes  or  lateral  processes  (each  side  of  notch)  when  viewed 
from  above,  narrow  and  distinctly  tapering  apically;  teg- 
mina wide,  not  over  four  times  longer  than  the  middle 
breadth;    ovipositor  sharply  bent  upward,   its  base  and 
middle  subequal  in  width  (Fig.  153,  c.)     213.     pistiixata. 
ee.     Lobes  or  lateral  processes  of  notch  well  rounded,  subequal 
in    width,    their    margins   thinner;    tegmina    usually    no 
broader  than  depth  of  body,  nearly  or  more  than  five 
times  longer  than  the  middle  breadth. 
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/.     Tegmina  at  middle  distinctly  broader  than  length  of  pro- 
notum;  disk  of  pronotum  with  side  margins  diverging 
backward,  subacute,  not  broadly  rounded  into  the  per- 
pendicular lateral  lobes.  214.     cubvicauda. 
ti.     Tegmina  narrower,  at  middle  no  wider  than  length  of 
pronotum;    side   margins   of   pronotum   more    parallel, 
broadly  rounded  into  the  more  sloping  lateral  lobes; 
ovipositor   distinctly   broader,   less   suddenly   bent   up- 
ward.     (Fig.  153,  c.)  214a.     laticauda. 
dd.     Tegmina    much    narrower    than    the    length    of    pronotum. 
strongly  reticulate,  each  with  a  blackish-brown  stripe  along 
its  dorsal  field;   notch  of  abdominal  process  very  shallow, 
the  lobes  each  side  short,  broad,  strongly  flattened;  lateral 
angles  of  pronotum  broadly  rounded;   ovipositor  wider  at 
base  than  at  middle  (Fig.  153,  /•.)  215.     strigata. 
6b.     Apex  of  decurved  abdominal  process  of  male  distinctly  and  deeply 
forked  (Fig.  152,  g,  h),  usually  embracing  the  sides  of  the  up- 
curved  subgenital  plate;    size  smaller  and  form  more  slender 
than  our  other  common  species. 
g.     Lobes   of  forks   of  abdominal   process  shorter,   subcylindrical, 
rounded  above,  widely  separated  at  tips.  216.     furcata. 
gg.     Lobes  of  forks  of  abdominal  process  obliquely  compressed,  their 
upper  edges  subacute,  more  narrowly  separated,  especially  at 

tip.  216a.      CUNEATA. 


Fig.  153.  a — g,  Outlines  of  ovipositor  of  Scudderia;  a,  of  septentrionalis;  b,  texensis; 
c,  pistillata;  d,  curvicauda;  e,  laticauda;  f,  strigata;  g,  furcata;  h.  Outline  of  male  cercus  of 
5".  septentrionalis;  i,  same  of  5.  pistillata.     All  much  enlarged.      (After  R.  &  H.) 

211.     Scudderia   septentrionalis    (Serville),   1839,   416.     Northern   Bush- 
katydid. 

Size  very  small  for  the  genus;  form  slender.  General  color  pale  green 
more  or  less  tinged  with  yellow;  tegmina,  basal  half  of  pronotum,  hind 
femora  and  all  the  tibiae  a  uniform  rather  dark  green;  apical  half  of  an- 
tennae brownish.  Disk  of  pronotum  with  sides  feebly  divergent  behind, 
lateral  carinae  evident  only  behind  middle,  basal  lobe  broader  than  in  8. 
furcata.  Tegmina  shorter  and  broader  than  in  furcata,  more  strongly  reti- 
culate and  of  a  coarser  texture.  Male  abdominal  appendages  as  described 
in  key,  the  subgenital  plate  narrowing  gradually,  strongly  upcurved,  its 
apex  deeply  and  broadly  notched.  Ovipositor  one-third  as  broad  as  long, 
gently  curved,  finely  crenate  above  (Fig.  153,  a.)  Length  of  body,  $,  16 — 
18.5,  $,  20;  of  pronotum,  $,  4.7,  $,5;  of  tegmina,  $,  25—28,  9,  26—27; 
of  hind  femora,  $  and  $,  18 — 19.5;  of  ovipositor,  8.7  mm.  Greatest  width 
of  tegmina,  $,  7—7.3,  $,  7.5  mm.  (Fig.  154.) 
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Greenport,  Long  Island,  N.  Y.,  Aug.  3;  taken  at  light  (Davis). 
A  very  scarce  species  wherever  found,  its  known  range  extending 

from  Norway,  Maine,  to  West  Point, 
Nebraska,  and  south  to  Vineland,  N. 
Jer.  The  male  was  figured  by  Lugger 
(1898,  221)  as  that  of  Scudderia  pis- 
tillata  Brunner,  and  therefore  doubt- 
less occurs  in  Minnesota,  though  not 
"pTg.  154.  Male.  Natural  size,  definitely  recorded  by  him.  The  fig- 
(After  Lugger.)  ^^^  ^^^^  Lugger's  work  was  also  care- 

lessly used  by  me  (1903,  347)  as  that  of  the  male  of  pistillata. 
The  species  is  not  known  from  Indiana,  though  it  probably  occurs 
about  peat  bogs  in  the  Transition  Zone  of  the  northern  third  of 
the  State.  It  is  not  recorded  from  Canada  or  Michigan,  though 
a  specimen  from  Lone  Bock,  Wis.,  is  in  the  U.  S.  Nat.  Museum. 
The  few  specimens  in  collections  throughout  the  eastern  states 
have  mostly  been  taken  from  undergrowth  in  woods.  The  8.  trun- 
cata  Beutenmiiller  (1894a,  252)  is  a  synonym. 

212.  ScxjDDEBiA  TEXENSis  Saussute-Pictet,  1897,  328.  Texan  Bush-Katydid. 
Size  large  for  the  genus.  Tegmina,  wings  and  legs  bright  grass  green, 
body  and  face  tinged  with  yellow,  pale  clay-yellow  in  dried  specimens. 
Pronotum  much  longer  than  broad,  narrower  in  front  than  behind,  usually 
with  a  yellowish  line  along  the  lateral  carinse.  Hind  femora  very  slender, 
armed  beneath  on  inner  carina  with  three  or  four  minute  spines.  Male 
genitalia  as  described  in  key.  Length  of  body,  $,  21 — 25,  $,  24 — 28;  of 
pronotum,  $  and  $,  5.5—6.5;  of  tegmina,  $,  31—39,  9,  28—38;  of  wings 
beyond  tegmina,  6;  of  hind  femora,  $ ,  26 — 30,  $,  27 — 32;  of  ovipositor,  7 — 
8  mm.     Width  of  tegmina,  6.3—8.5  mm.   (Plate  I.) 

This  large,  narrow-winged  species  is,  in  Indiana,  one  of  the 
most  abundant  of  the  bush-katydids,  occurring  everywhere 
throughout  the  State,  but  is  much  less  common  in  the  southern 
counties,  where  it  probably  reaches  maturity  about  July  15.  The 
earliest  date  on  which  adults  have  been  taken  was  July  22,  in 
Putnam  County.  This  insect  is  probably  less  arboreal  than  any 
other  species  of  katydid,  as  it  is  often  found  clinging  to  the  tall, 
coarse  grasses  and  sedges  which  grow  near  the  borders  of  lakes 
and  ponds  and  in  damp  ravines,  and  to  the  coarse  weeds  along 
the  margins  of  prairies  and  meadows.  When  approached  it  flies 
rapidly  in  a  zigzag,  noiseless  manner  for  a  long  distance  to  an- 
other clump  of  grass  or  weeds,  or  to  the  lower  branches  of  an  oak, 
a  tree  in  which  it  delights  to  dwell. 

Aside  from  Indiana  specimens  others  are  at  hand  from  North 
Madison,  Conn.,  and  Lake  City,  Gainesville,  Dunedin  and  Ft. 
Mvers,  Fla.    The  two  males  from  Lake  Citv  are  very  much  smaller 
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with  distinctly  narrower  tegmina  than  those  fr4ym  the  north,  the 
length  of  body  being  but  IS  and  of  tegmina  but  28  mm.,  while  the 
greatest  width  of  tegmina  is  less  than  1  mm.  more  than  the  length 
of  pronotum.  About  Dunedin  the  nymphs  are  frequent  from  Jan. 
15  to  April  10,  but  the  only  adults  seen  were  taken  on  October  31 
and  December  18.  There  it  occurs  on  grasses  and  sedges  about  the 
borders  of  low  places  in  pine  woods,  along  railway  embankments 
and  in  old  abandoned  fields.  It  has  been  recorded  from  numerous 
localities  throughout  Florida,  adults  having  been  taken  at  Miami 
in  January  and  at  LaBelle  and  Marco  in  April. 

Until  1898  S.  tewensis  was  confused  by  most  American  collect- 
ors with  8.  curvicauda,  and  many  of  the  older  records  of  the  lat- 
ter species  refer  to  the  former.  The  specific  name  given  the  spe- 
cies by  Saussure  and  Pictet  was  an  ill-fitting  one,  as  it  ranges 
from  New  England  and  Ontario  west  to  Montana  and  Wyoming 
and  south  to  southern  Florida  and  western  Texas,  being  every- 
where found  in  suitable  habitats  within  the  bounds  of  the  area 
mentioned.  Walker  (1904a,  325)  states  that  it  is  "quite  common  in 
southwestern  Ontario,  but  seems  to  be  confined  to  that  part  of  the 
province."  R.  &  H.  (1914a,  295)  mention  it  as  "one  of  the  very 
few  destructive  Phaneropterids  found  in  the  United  States,  doing 
particular  damage  to  cranberry  crops.  In  New  Jersey  it  has  been 
frequently  observed  along  the  salt  marshes  where,  after  dark,  it 
would  be  found  locally  abundant  in  areas  of  Scirpus,  resting  head 
down  and  motionless  near  the  tips  of  these  rushes  and  frequently 
beaded  with  dew.  On  bright  warm  afternoons  it  was  observed  in 
the  taller  vegetation  near  the  border  of  the  salt  marshes,  where 
the  males  were  moving  actively  about  emitting  their  rather  pro- 
longed and  harsh  stridulation." 

Of  the  notes  of  S.  tewensis  Allard  (1911,  30)  says: 

"I  have  heard  two  distinct  methods  of  stridulation  produced  at  will  by 
this  Scudderia.  The  usual  note  heard  from  Massachusetts  to  Georgia  is  a 
soft  sJi-sh-sh-sh-sh-sh,  occasionally  repeated.  This  note  is  produced  by  a 
rapid  shuffling  of  the  wings  very  briefly.  At  other  times  and  much  more 
rarely  the  call  consists  of  a  succession  of  sharp,  keen,  distinct  rasping  notes 
slowly  delivered,  zeet-zeet-zeet-zeet.  These  notes,  which  are  so  unlike  the 
usual  call,  are  usually  at  once  answered  in  a  similar  manner  by  another  in- 
dividual elsewhere.  One  is  at  first  tempted  to  assign  them  to  some  other 
insect.  By  creeping  carefully  toward  the  musician,  the  writer  has  watched 
this  mode  of  stridulation  close  at  hand.  The  tegmina  are  very  slowly  and 
deliberately  opened  and  rasped  upon  each  other  slowly  several  times.  These 
notes  are  really  more  in  keeping  with  the  incisive  notes  of  other  Scud- 
derias  and  it  is  evident  that  they  are  not  accidental.  They  probably  con- 
vey some  definite  meaning  to  other  individuals  within  earshot.    S.  texensis 
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becomes  noisy  as  soon  as  the  afternoon  sun  gets  low,  and  continues  to 
stridulate  into  the  evening.  These  Itatydids  sometimes  congregate  in 
small  colonies  of  half  a  dozen  or  more  in  favorite  spots.  It  is  a  persistent 
singer,  though  its  notes  are  delivered  at  rather  rare,  irregular  and  infre- 
quent intervals,  a  characteristic  of  most  species  of  Scudderia." 

The  eggs  of  texensis  are  laid  in  the  edges  of  leaves  between 
the  upper  and  lower  epidermis,  and  at  first  are  so  thin  that  they 
are  not  noticeable  except  when  the  leaf  is  held  between  one's  self 
and  the  light.  They  are  loosely  inserted  in  these  pockets  made 
by  the  ovipositor  of  the  mother,  and  as  they  swell  in  coming  in 
contact  with  the  ruptured  tissues  of  the  plant,  they  are  held  tight- 
ly in  place.  In  the  northern  states  the  winter  of  this,  as  well  as 
of  the  other  species  of  the  genus,  is  passed  in  the  egg  stage,  the 
young  appearing  about  the  last  of  April. 
213.     ScuDDEBiA  PISTILLATA  Brunncr,  1878,  240.  Broad-winged  Bush-katydid. 

Size  medium  for  the  genus.  Color  as  in  curvicauda  to  which  it  is 
closely  allied.  It  is,  however,  shorter-bodied,  broader-winged  and  shorter- 
legged.  Tegmina  broader  than  in  any  other  species,  with  heavy  veinlets 
which  give  them  a  very  leaf-like  appearance.  Notch  of  dorsal  abdominal 
process  of  male  very  similar  to  that  of  male  curvicauda,  but  its  lateral  pro- 
cesses subtriangular,  distinctly  tapering  instead  of  well  rounded  and  of 
subequal  breadth  as  in  the  latter  species.  Subgenital  plate  shorter  than 
in  curvicauda.  The  short,  broad  tegmina  and  short  hind  femora  of  pistil- 
lata  are  the  characters  which  most  readily  distinguish  the  two.  Length  of 
body,  $  and  $,  19 — 20;  of  pronotum,  $  and  $,  4.7 — 5.7;  of  tegmina,  $, 
29—33,  9,  25.5—28;  of  hind  femora,  $,  21—29,  $,  19.5—21;  of  ovipositor, 
G.5  mm.     Greatest  width  of  tegmina,  $ ,  9 — 11,  9  ,  8 — 9  mm. 

This  is  apparently  a  scarce  insect  in  Indiana,  having  been 
taken  in  small  numbers  only  about  the  peat  bogs  and  borders  of 
lakes  in  Steuben,  Fulton  and  Kosciusko  counties ;  Aug.  13 — Oct.  7. 
Specimens  are  at  hand  from  the  White  Mountains,  N.  H.,  Sher- 
born,  Mass.,  DeGrassi  Point,  Out.,  and  Tecumseh,  Mich.,  July  25 — 
Sept.  3.  It  is  a  species  of  northern  range,  its  known  distribution 
extending  from  Nova  Scotia  and  New  England  north  and  west  to 
Fort  Williams,  Out.,  Regina,  Sask.,  and  Bozeman,  Mont.,  and 
south  and  west  to  Monterey  and  Bolar,  Ya.,  southern  Illinois  and 
northeastern  Nebraska. 

Piers  (1896)  has  given  an  interesting  account  of  pistillata  as 
it  occurs  in  Nova  Scotia  as  follows : 

"This  handsome  katydid  is  very  common  about  Halifax.  It  is  found 
upon  the  foliage  of  bushes,  chiefly  alders,  in  or  near  swampy  places.  Al- 
though plentiful,  its  protective  similitude  to  a  leaf,  both  in  color  and  form, 
and  its  usual  slow  movements,  make  it  very  difficult  to  detect.  Usually 
it  can  be  readily  captured  with  the  fingers  while  it  clings  to  a  leaf.     Oc- 
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casionally,  on  a  near  approach  to  the  bush  upon  which  It  rests,  it  will  drop 
suddenly  a  foot  or  two  to  a  branch  beneath. 

"Attention  is  chiefly  directed  to  it  by  the  loud  strldulation  of  the 
males  at  nightfall.  During  the  day  they  are  usually  silent,  or  at  rare 
intervals  produce  a  short  sharp  zip.  After  dark,  however,  they  make  the 
swamp  resound  with  their  loud  calls,  and  we  then  become  aware  of  their 
abundance.  On  close  examination  at  such  a  time  the  males — usually  only 
one  on  each  bush — may  be  seen  walking  very  slowly  over  the  leaves  and 
twigs.  Occasionally  they  suddenly  slightly  lift  and  part  the  wing  covers 
and  close  them  again,  thereby  producing  a  sharp  zip  or  crick,  this  being 
their  usual  day  note.  After  making  this  sound  at  irregular  intervals  for 
some  time,  the  tegmina  are  opened  to  a  greater  extent,  and  are  then  again 
closed,  producing  a  long-drawn,  exceedingly  loud  cr-r-r-r-r-ick,  which  is 
repeated  in  couplets  several  times  in  succession.  This  challenging  cry  is 
immediately  answered  by  one  after  another  of  its  neighboring  fellows,  un- 
til numbers  are  rasping  out  their  ear-piercing  notes,  as  notable  a  rural 
chorus  as  that  of  the  tree  toads." 

Walker  (1904a,  327)  states  that  pistillata  is  much  more  abun- 
dant in  northern  than  in  southern  Ontario,  being  "common  on 
bushes,  tall  herbs  and  grass  on  the  borders  of  low  woods  and  along 
fence  rows."  Hebard  says  that  at  Pequaming,  Mich. :  "I  heard 
the  first  katydid  about  August  12,  and  as  pistillata  is  the  only 
large  Locustid  found  in  this  region,  I  knew  what  species  was 
producing  the  sound.  Before  this  date  there  was  no  insect  which 
made  a  loud  noise  at  night.    Now  in  the  evenings  ^zikk-zikk-zikk- 

zikk' 'zikk-zikk,  zikk,  zikk'  could  often  be  heard.    A  week  later 

they  were  j)lentiful  and  in  the  meadows  and  pastures  their  day- 
time note  of  ^zikk'  was  to  be  heard  on  all  sides.  Having  found 
that  they  preferred  the  tops  of  bushes  where  they  could  sun  them- 
selves, eat  and  stridulate,  I  found  them  easy  to  capture,  for,  ap- 
proaching cautiously,  one  could  usually'  get  within  a  few  feet  of 
the  musician  before  it  took  alarm  and  ceased  its  music." 

Fox  (1917)  states  that  "at  Monterey,  Va.,  pistillata  was  found 
in  briers  and  low  shrubbery  on  dry  stony  mountain  slopes  close 
to  the  woods  covering  the  summit  where  it  was  associated  with 
S.  furcata.  At  Bolar  it  occurred  in  the  tall  herbage  of  an  old 
meadow  in  the  intermontane  valley.  This  is,  I  believe,  the  most 
southern  authentic  record  of  this  species."  Saussure  &  Pictet 
(1897,  332)  record  pistillata  from  Georgia.  Scudder  sfiys  this 
record  is  "surprising,"  and  R.  &  H.  (1914a,  280)  say  "this  locality 
is  certainly  an  error,  as  the  insect  is  not  known  to  occur  in  the 
Ap])alachians  south  of  northern  Pennsylvania."  Since  they  wrote 
Fox  has  found  it  in  Virginia  and  S.  &  P.  were  probably  correct  in 
their  record. 
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214.     ScuDDEBiA    cuBViCAUDA     (DeGecr),    1773,    446.     Curve-tailed    Bush 
Katydid. 

Size  large  for  the  genus.  Closely  resembling  texensis  in  size  and  ap- 
pearance. General  color  pale  green;  head,  pronotum,  fore  and  middle  fe- 
mora and  under  surface  tinged  with  yellow,  usually  fading  to  dull  clay- 
yellow  in  drying.  Lateral  margins  of  pronotum  with  yellow  lines  faint 
or  wanting.  Pronotum  broader  in  front  and  less  distinctly  divergent  be- 
hind than  in  texensis;  humeral  sinus  less  rounded,  lateral  lobes  distinctly 
longer,  their  hind  margin  less  oblique.  Tegmina  shorter  and  somewhat 
broader.  Hind  femora  proportionally  shorter.  Notch  of  abdominal  pro- 
cess very  different,  as  described  in  key.  Female  more  robust  with  ovi- 
positor broader,  much  less  suddenly  and  strongly  bent  upward  and  with 
serrations  less  prominent  than  in  texensis.  Length  of  body,  $ ,  18 — 23, 
9,  19—25;  of  pronotum,  $  and  $,  5—6;  of  tegmina,  $,  26—37,  $,  28—38; 
of  hind  femora,  $ ,  21—30,  $ ,  21—32 ;  of  ovipositor,  7—8  mm.  Width  of 
tegmina,  $  and  $ ,  6 — 8  mm. 

This,  the  most  robust  of  onr  northern  species  of  Scudderia, 
probably  occurs  in  all  portions  of  Indiana,  but  is  apparently  less 
common  than  texensis.  especially  in  the  southern  counties.  It  is 
abundant  about  the  marshy  meadows  bordering  some  of  the  lakes 
and  tamarack  swamps  of  northern  Indiana.  The  earliest  date  on 
which  a  mature  specimen  was  taken  was  July  10  in  Knox  Co.  In 
autumn  I  have,  for  several  years,  found  both  it  and  texensis  pres- 
ent in  numbers  in  company  with  Mecostethus  Uneatus  and  Chor- 
thippus  curtipennis  in  a  muck  meadow  forming  part  of  a  long 
narrow  swamp  five  miles  northeast  of  Indianapolis.  The  two 
katydids  are  so  similar  in  appearance  and  habits  of  flight  that 
they  cannot  be  told  apart  in  the  field,  but  when  closely  examined 
are  easily  separated  by  the  characters  given  in  the  key.  As  al- 
ready noted,  the  earlier  records  of  this  species  were  largely  based 
on  specimens  of  texensis,  both  Bruner  and  Scudder  for  many 
years  confusing  the  two.  The  8.  cvrricauda  of  my  first  work  on 
the  family  (1893,  99)  should  be  referred  to  texensis  and  the  S. 
fnrculata  (p.  100)  to  curvicandn.  The  Phaneroptera  angustipen- 
nis  Harris  (1841.  129)  is  also  a  synonym  of  curvicatida. 

The  known  range  of  »s\  curvicauda.  as  here  recognized,  extends 
from  Maine  and  Nova  Scotia  north  and  northwest  to  the  Severn 
River,  Ont.,  and  Aweme,  Man.,  and  south  and  west  to  New  Jersey, 
Virginia,  Tennessee  and  Nebraska.  The  species  varies  much  in 
size  and  appearance,  R.  &  H.  (1914a,  281)  separating  the  smaller 
northern  individuals  under  the  name  »9.  c.  horealis.  The  char- 
acters which  they  give  in  their  key  are  comparative  only,  being 
"size  small,  form  compact;  tegmina  rather  broad  and  short,"  and 
in  their  original  description  they  give  not  a  single  fixed  char- 
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acter  of  differential  value.  No  one  can  satisfactorily  separate  a 
species,  or  even  a  race  based  on  such  a  diagnosis,  and  as  speci- 
mens at  hand  taken  hj  Gooderham  in  Nova  Scotia  and  Quebec 
show  that  the  structural  characters  of  the  genital  organs  are  pre- 
cisely the  same,  I  regard  their  name  no  more  necessary  than  would 
be  one  for  the  small  narrow-winged  individuals  of  texensis  record- 
ed above  from  Florida.  In  the  southern  and  southwestern  states 
/S.  curvicauda  merges  with  a  form,  the  H.  laticauda  Brunner, 
which  has  some  definite  structural  characters  which  are  evident 
and  which  probably  represent  a  valid  race. 

The  more  recent  records  of  curvicauda,  which  can  be  relied 
upon  as  belonging  to  that  species,  show  that  in  the  east  and  north 
it  is  more  arboreal  than  in  Indiana.  Walker  (1904a,  326)  states 
that  his  Toronto  specimens  all  came  from  trees  and  bushes  in 
more  or  less  oi)en,  partly  wooded  country.  In  Pennsylvania  Fox 
(1914,  518)  found  aS'.  curvicauda  to  be  "essentially  a  sylvan  spe- 
cies frequenting  the  trees  and  underbrush  of  both  dry  and  moist 
woodlands,  less  frequent  in  the  border  thickets  of  open  meadow- 
lands,"  while  about  Tappahannock,  Va.,  the  few  examples  taken 
were  found  in  bushes  and  briery  thickets  in  the  vicinity  of 
woodland.  R.  &  H.  (1914a,  284)  state  that  the  species  is  "common 
and  widely  distributed  through  the  undergrowth  of  the  woods  in 
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a,    Note   of   Scudderia   curvicauda   by   day;    b,    note    of    same 
specie!  by   night;  c,   note   of  Amblycorypha  rotundifolia.      (After   Scudder.) 

the  Pine  Barrens  of  New  Jersey ;  in  this  region  S.  texensis  is  also 
common,  but  is  found  only  in  marshes,  swamps  or  bogs." 

Scudder  (1893)  has  set  the  day  and  night  songs  of  8.  curvi- 
caudal  to  scale,  and  has  given  a  pleasing  account  of  their  notes  as 
follows : 

"It  is  more  noisy  by  night  than  by  day;  and  the  songs  differ  consid- 
erably at  these  two  times.  The  day  song  is  given  only  during  sunshine, 
the  other  by  night  and  in  cloudy  weather.  I  first  noticed  this  while  watch- 
ing one  of  the  little  creatures  close  beside  me;  as  a  cloud  passed  over  the 
sun  he  suddenly  changed  his  note  to  one  with  which  I  was  already  famil- 
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iar,  but  without  knowing  to  whiat  insect  it  belonged.  At  the  same  time 
all  the  individuals  around  me,  whose  similar  day  song  I  had  heard,  began 
to  respond  with  the  night  cry;  the  cloud  passed  away,  and  the  original 
note  was  resumed  on  all  sides.  Judging  that  they  preferred  the  night  song 
to  that  of  the  day,  from  their  increased  stridulation  during  the  former 
period,  I  imitated  the  night  song  during  the  sunshine,  and  obtained  an 
immediate  response  in  the  same  language.  The  experiment  proved  that 
the  insects  could  hear  as  well  as  sing.  *  *  *  The  note  by  day  is  l)zrwi 
and  lasts  for  one-third  of  a  second.  The  night  song  consists  of  a  repetition, 
ordinarily  eight  times,  of  a  note  which  sounds  like  tchw.  It  is  repeated  at 
the  rate  of  five  times  in  three-quarters  of  a  second,  making  each  note  half 
the  length  of  the  day  note." 

214a.     ScuDDERiA  CUBVICAUDA  LATiCAUDA  Bruuner,  1878,  238.     Broad-tailed 
Bush-katydid. 

Larger  and  more  robust  than  typical  curvicauda.  Color  as  there. 
Pronotum  larger,  being  both  wider  and  nearly  one-fifth  longer,  its  side 
margins  more  parallel  and  more  broadly  rounded  into  the  lateral  lobes. 
Tegmina  more  narrow,  nearly  five  times  as  long  as  greatest  width.  Dor- 
sal abdominal  process  of  male  broader,  the  notch  as  in  curvicauda.  Ovi- 
positor distinctly  broader  and  less  strongly  bent  upward,  its  median  and 
basal  width  equal  or  nearly  so.  Length  of  body,  $ ,  21 — 23,  9,  23 — 27;  of 
pronotum,  $,  6—7,  $,  6—8;  of  tegmina,  $,  33—39,  9,  36—40;  of  hind 
femora,  $,  29 — 32.5,  9,  30 — 35;  of  ovipositor,  9.5 — 11  mm.  Greatest  width 
of  tegmina,  7 — 8  mm. 

Mobile,  Alabama,  July  3  (Loding)  ;  Billy's  Island,  Ga.,  June; 
LaGrange,  Fla.,  Sept.  13  (Davis).  Brunner's  types  were  from 
Georgia.  From  Florida  it  has  been  definitely  recorded  only  from 
Jacksonville,  Atlantic  Beach,  Gainesville  and  Live  Oak,  though 
R.  &  H.  (1914a,  288)  give  its  range  as  extending  from  "Wilming- 
ton, N,  Car.,  to  Sanford,  Fla.,  and  westward  as  far  as  Monticello, 
Miss."  It  occurs  mainly  in  the  undergrowth  of  open  pine  woods. 
They  state  also  that  intermediate  forms  connecting  laticauda  with 
curvicauda  have  been  found  in  numerous  localities  from  Virginia 
to  Oklahoma,  Arkansas  and  Texas,  the  area  of  intergradation  be- 
tween the  two  forms  being  very  wide. 
215.     ScuDDERiA  STBTGATA  Scudder,  1898,  280.     Striped  Bush-katydid. 

Size  medium;  form  very  slender.  Dull  pale  green  the  tegmina  with 
a  blackish-brown  stripe  extending  along  the  side  of  dorsal  area  from  base 
nearly  to  apex  of  each  tegmen;  anal  area  pale  brown  with  a  large  blackish 
sub-basal  spot.  Margins  of  pronotal  disk  yellow;,  upper  portion  of  lateral 
lobes  with  an  obscure  brown  stripe.  Sides  of  abdomen  with  a  broad  in- 
terrupted brown  stripe,  this  bordered  above  and  below  with  a  yellowish  one. 
All  the  femora  usually  flecked  with  dark  brown.  Disk  of  pronotum  more 
narrow  than  in  curvicauda,  its  side  margins  broadly  rounded  into  the  lat- 
eral lobes.  Tegmina  and  male  abdominal  process  as  described  in  key. 
Ovipositor  as  long  as  in  curvicauda,  bent  sharply  upward  near  basal  third, 
the  ventral  margin  evenly  and  strongly  curved.     Length  of  body,    $   and 
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,  19—22;  of  pronotum,  $,  5,3,   $,  5.7;  of  tegmina,   $,  32 — 33.4,   9,  30 — 
;;  of  wings,   $   and   $,  37 — 39.5;   of  hind  femora,   $   and  $ ,  27.5;  of  ovi- 

(Hitnr    S  9,  mm 


33;  of  wings 
positor,  8.2  mm. 


A  very  handsome  and  striking  Floridian  species.  Taken  in 
August  and  September  in  some  numbers  by  R.  &  H.  between  De- 
Funiak  Springs  and  River  Junction;  also  at  Grand  Ridge  and 
near  Kissimmee.  It  occurs  only  in  low  swales  between  the  sand 
ridges.  Scudder's  types  were  taken  near  Jacksonville,  and  he 
considered  it  as  only  a  color  variety  of  laticauda,  it  having  been 
raised  to  specific  rank  by  R.  &  H.  (1914a,  289). 
216.     ScuDDERiA  FUBCATA  Brunner,  1878,  239.     Fork-tailed  Bush-katydid. 

Size  small  for  the  genus;  form  slender,  the  sexes  subequal.  General 
color  a  dark  leaf-green,  rarely  suffused  with  brown,  the  head,  pronotum 
and  under  surface  greenish-yellow,  fading  to  dull  clay-yellow,  lateral  carinae 
of  pronotum  rarely  yellowish;  antennae  green  at  base,  the  apical  three- 
fourths  dusky.  Hind  tibiae  greenish  or  purplish-brown,  fading  to  dull  yel- 
low or  often  to  dull  brown.  Disk  of  pronotum  short  with  sides  parallel, 
the  margins  or  lateral  carinae  rather  sharp;  humeral  sinus  relatively  nar- 
now,  deep;  all  the  margins  of  the  lateral  lobes  broadly  rounded.  Tegmina 
subequal  in  width  throughout,  coarsely  reticulate.  Notch  of  male  abdo- 
minal process  as  described  in  key,  forming  a  curious,  fork-like  appendage 
(Fig.  152,  h,)the  lateral  processes  of  which  are  subcylindrical,  much  swol- 
len, and  normally  embrace  the  sides  of  the  upcurved  subgenital  plate  near 
the  end  of  the  latter.  Ovipositor  rather  short,  the  dorsal  margin  sud- 
denly bent  upward,  the  basal  and  median  width  subequal.  Length  of  body, 
5.15 — 20,  9,19 — 21;  of  pronotum,  $  and  $,4.6 — 5;  of  tegmina,  5 and  $, 
26 — 32 ;  of  hind  femora,  $  and  $  ,  19 — 20 ;  of  ovipositor,  6 — 7  mm.  Width 
of  tegmina,  6 — 6.2;  of  ovipositor,  1.8 — 2.2  mm. 


Fig.    156.     a,  Male;  b,  female.     Natural  size*     (After  Lugger.) 

This  fork-tailed  katydid  occurs  in  all  portions  of  Indiana,  hav- 
ing been  taken  in  every  countj^  where  collections  have  been  made. 
In  the  hilly  regions  of  the  southern  counties  it  is  very  common 
and  practically  the  only  species  of  Scudderia  noted,  texensis  and 
curvicauda  occurring  about  the  marshes  of  the  more  level  coun- 
try. In  central  and  southern  Indiana  the  first  mature  specimens 
of  furcata  appear  about  July  15,  but  they  do  not  become  plentiful 
before  the  first  of  August,  and  I  have  seen  the  nymphs  in  Vigo  Co. 
as  late  as  September  18.     It  is  most  frequently  seen  on  the  low 
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bushes  and  trees  about  the  margins  of  thickets  and  along  fence 
rows,  but  in  the  prairie  country  north  it  frequents  coarse  grasses 
and  weeds  in  company  with  the  other  species.  Its  flight  is  noise- 
less, seemingly  without  definite  direction,  and  is  not  so  prolonged 
as  that  of  S.  texensis. 

This  is  the  most  widely  distributed  and  abundant  species  of 
the  genus,  ranging  from  Maine,  Nova  Scotia  and  Quebec  north 
and  west  to  North  Bay,  Out.,  British  Columbia  and  the  Pacific 
coast,  and  south  and  west  to  central  Florida,  the  Gulf  coast  of 
Texas,  and  central  California.  In  a  part  of  its  southwestern  range 
it  intergrades  with  the  race  or  variety  /Sf.  f.  furcifera  Scudder,  full 
details  of  the  distribution  of  both  forms  being  given  by  R.  &  H. 
(1914a).  In  Florida  it  has  been  recorded  definitely  only  from 
Jacksonville,  Monticello,  Pensacola,  Gainesville,  LaGrange  and 
Lakeland,  the  last  being  its  most  southerly  known  station  in  the 
State. 

Walker  (1904a,  328)  says:  "It  seems  to  be  quite  generally 
distributed  throughout  Ontario  as  far  north  as  Lake  Nipissing, 
but  is  commoner  in  the  southern  part.  It  frequents  trees  and 
bushes  about  the  edges  of  woods  and  thickets  on  both  dry  and 
marshy  ground,  but  most  often  on  the  latter.  I -have  also  taken 
it  at  Agassiz,  B.  C,  where  it  was  common  on  September  9."  In 
Michigan  it  appears  to  be  scarce,  having  been  definitely  recorded 
only  from  Huron  Co.  by  Shull.  Bruner  (1893a)  mentions  it  as 
found  in  the  middle  and  southern  districts  of  Nebraska,  but  less 
common  than  curvicauda.  The  S.  fasciata  Beut.  (1894a,  251)  is 
a  synonym. 

C.  V.  Riley  (1874,  109),  under  the  name  of  8.  curvicauda,  gives 
the  following  account  of  the  egg-laying  habits  and  call  note  of 
furcata ;  his  figure  51  showing  beyond  doubt  that  the  latter  spe- 
cies was  the  one  to  which  he  referred : 

"The  female  stations  herself  firmly  by  the  middle  and  hind  legs  on 
twigs  or  leaves  contiguous  to  the  one  selected  to  receive  the  eggs.  This 
leaf  is  then  grasped  by  the  front  feet  and  held  in  a  vertical  position,  while 
the  edge  is  slightly  gnawed  or  pared  off  by  the  jaws  to  facilitate  the  en- 
trance of  the  point  of  the  ovipositor.  When  this  is  done  the  abdomen  is 
curved  under  and  brought  foward,  and  the  ovipositor  is  seized  on  its  con- 
vex edge  by  the  mandibles  and  maxillae,  which,  with  the  aid  of  the  palpi, 
guide  the  point  to  that  portion  of  the  leaf  prepared  to  receive  it.  After 
gentle,  but  repeated  efforts,  the  point  of  the  instrument  is  finally  inserted 
between  the  tissues  of  the  leaf,  and  gradually  pushed  in  to  more  than  half 
its  length.  As  soon  as  the  cavitj'  is  formed,  the  egg  is  extruded,  and  passed 
slowly  between  the  semi-transparent  blades  of  the  ovipositor.  As  the  egg 
leaves  the  ovipositor  the  latter  is  gradually  withdrawn,  while  the  egg  re- 
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mains  in  the  leaf,  retained  in  place,  probably,  by  a  viscid  fluid  that  is  ex- 
uded with  it.  As  many  as  five  of  the  eggs  are  sometimes  deposited  in  one 
row  in  the  same  leaf,  but  more  often  they  are  single. 

"The  shrill  of  the  male  is  by  no  means  so  loud  as  that  of  the  oblong- 
winged  katydid,  AmMycorypha  ol)longifoUa  (DeGeer),  in  which  its  sound 
is  always  drowned  in  the  woods.  It  consists  of  a  softer  zeep,  zeep,  some- 
times uttered  singly,  but  generally  thrice  in  succession.  The  call  is  occa- 
sionally responded  to  by  a  faint  chirp  from  the  females,  produced  by 
stretching  out  their  wings  as  if  for  flight,  and  is  as  often  heard  in  the 
day  as  at  night." 

216a.     ScuDDERiA  FUBCATA  CUNEATA  Morse,  1901b,  130. 

Averaging  slightly  larger  than  typical  furcata,  but  otherwise  differing 
only  in  the  form  of  the  fork  of  the  decurved  abdominal  process  of  male, 
the  base  of  which  is  narrower  and  more  compressed,  the  cavity  of  the  fork 
narrower,  slightly  deeper,  with  the  processes  each  side  compressed  so  that 
their  upper  edge  is  very  narrow  and  subacute,  not  swollen  and  subcylin- 
drical  as  in  furcata.  Females  of  the  two  forms  absolutely  inseparable. 
Length  of  body,  $  and  5,  18—22;  of  pronotum,  $,  5—6.7,  $,  4.8—6.4;  of 
tegmina,  gand  $,  27 — 34;  of  hind  femora,  $,  25 — 29,  $,  23 — 30;  of  ovi- 
positor, 6.3 — 7.4  mm. 

Jacksonville  and  Miami,  Fla.,  Sept.  7 — 24:{Davis)  ;  Tappahan- 
nock,  Va.,  Sept.  9  {Fox).  The  Florida  specimens  at  hand  are 
typical  cuneata  as  described  by  Morse,  while  the  Virginia  male  is 
intermediate  between  cuneata  and  furcata,  the  processes  of  ab- 
dominal fork  being  more  narrow  and  less  swollen  than  in  the  lat- 
ter, but  much  less  compressed  than  in  typical  cuneata.  In  my 
opinion  cuneata  is  but  a  variety  of  furcata  connecting  the  latter 
with  8.  niewicana  (Sauss.),  a  smaller  and  more  strongly  com- 
pressed species  with  the  lobes  of  the  fork  more  deeply  emarginate 
beneath,  which  occurs  in  Texas,  Arizona  and  along  the  Pacific 
coast;  the  three  being  probably  only  well  marked  forms  of  one 
widely  distributed  and  variable  species  which  will  bear  DeGeer's 
name. 

In  Florida  S.  f.  cuneata  has  been  recorded  from  Jacksonville, 
Gainesville,  Monticello,  Pensacola  and  Miami,  Aug.  11 — Oct.  14. 
Davis  (1914,  197)  says:  "The  apical  expanded  portion  of  the  anal 
segment  shows  considerable  variation  in  specimens  from  Florida, 
all  referred  to  this  species." 

R.  &  H.  (1914a,  312)  give  the  known  range  of  cuneata  as  ex- 
tending from  Raleigh,  N.  Car.,  south  to  Miami,  Fla.,  and  west  to 
Alabama,  Morse's  type  having  been  from  the  latter  State.  "It  has 
been  found  to  be  a  scarce  but  rather  generally  distributed  species, 
in  the  low  country  below  the  fall  line  in  the  region  defined."  The 
records  show  that  it  is  found  principally  among  the  undergrowth 
of  pine  and  other  woods.    Fox  (1917)  records  it  from  near  Nor- 
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folk  and  Tappahannock,  Va.,  the  single  male  from  the  latter  place 
having  been  taken  in  company  "with  numerous  examples  of  fur- 
cata  in  an  Andropogoii  thicket  close  to  the  margins  of  woods." 
He  has  also  taken  both  it  and  furcata  at  Macon,  Ga.,  and  states 
that  some  of  the  specimens  "were  intermediates,  possibly  hybrids." 

III.     Symmetropleura  Brunner,  1878,  245.     (Gr.,  "equal"  + 

"side.") 

Slender-bodied  species  of  medium  size  resembling  Scudderia 
but  having  the  fastigium  between  the  eyes,  sulcate  and  very  nar- 
row; eyes  oblong-oval;  disk  of  pronotum  flat,  two-thirds  longer 
than  wide,  its  sides  just  visibly  divergent  toward  base,  lateral 
carinse  obtuse,  front  margin  truncate,  hind  one  broadly  rounded; 
lateral  lobes  perpendicular,  longer  than  deep,  their  hind  margin 
obliquely  broadly  rounded  into  the  lower  one;  tegmina  propor- 
tionally shorter  than  in  Scudderia,  their  texture  coarser,  the 
reticulation  much  finer  and  more  close,  without  the  prominent 
cross  veins  of  Scudderia,  the  costal  field  visibly  narrowing  from 
middle  to  apex.  Male  with  last  dorsal  segment  not  prolonged 
into  a  decurved  spine;  supra-anal  plate  triangular,  deflexed  be- 
tween the  cerci,  the  latter  slender,  tapering,  surpassing  the  short, 
broad  subgenital  plate,  their  tips  incurved.  To  this  genus  Kirby 
(1906,  446)  accredits  five  species,  two  from  Africa,  two  from 
South  America,  the  other  from  Carolina. 

217.  Symmetboplettba  modesta  Brunner,  1878,  246.  Modest  Bush  Cricket. 
Pale  green,  fading  in  great  part  to  pale  clay-yellow;  pronotum  often 
tinged  with  reddish-brown,  especially  along  the  lateral  carinae,  spines  of 
tibiae  and  femora  white.  Tegmina  four  times  longer  than  their  greatest 
width,  the  anal  or  sutural  margin  behind  the  flattened  dorsal  field 
straight.  Ovipositor  one-third  longer  than  pronotum,  abruptly  upcurved 
near  base,  the  upturned  portion  feebly  tapering,  apex  rounded,  the  mar- 
gins of  apical  half  crenulate-dentate.  Other  structural  characters  as  given 
above.  Length  of  body,  $,  15 — 16,  $,  18 — 20;  of  pronotum,  $,  4 — 4.5,  $, 
3.8 — 4.5;  of  tegmina,  $,  25 — 26,  $,  25;  of  hind  femora,  $,  17 — 18.5,  $, 
16.5 — 17.5;  of  ovipositor,  5  mm.  Width  of  tegmina,  $  and  $,  6;  of  ovi- 
positor, 2  mm. 

Dunedin,  Fla.,  June  10;  one  male  taken  at  porch  light  {W.  S. 
B.).  Bosky  Dell.  111.;  one  female  {Field  Museum).  This  seems 
to  be  a  very  scarce  species  whose  range  is  confined  to  the  Austral 
Life  Zone.  Brunner's  type,  a  single  male,  was  from  "Carolina." 
Scudder  (1898,  287)  records  a  female  from  North  Carolina.  Davis 
has  received  it  from  Mississippi  and  K.  &  H.  (1907)  mention  the 
capture  of  a  male  from  floating  water  hyacinth  near  Palatka,  Fla., 
Aug.  18.    It  is  also  recorded  by  them  (1916,  255)  as  having  been 
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taken  in  Florida  at  Fernandina,  Atlantic  Beach,  Crescent  City 
and  Enterprise,  May  25 — August  25 ;  and  at  Raleigh,  N.  Car.,  and 
Billy's  Island  and  Spring  Creek,  Ga.,  June  7 — Aug.  8.  Sherman 
and  Brimley  (1911)  list  it  from  Raleigh  and  Southern  Pines,  N. 
Car.,  and  Brimley  (1908)  states  that  at  Raleigh  it  has  been  taken 
only  from  mid-July  to  early  August,  both  at  light  and  on  sugar, 
but  not  in  ordinary  collecting.  No  one  of  the  records  given  men- 
tion more  than  two  specimens  from  any  one  locality  and  most  of 
them  only  one.  The  female  in  the  Field  Museum  was  taken  by 
W.  J.  Gerhard  at  Bosky  Dell,  near  Carbondale,  southern  Illinois, 
on  Sept.  27,  1909.  This  extends  greatly  its  known  range  to  the 
north  and  west,  all  other  records  having  been  from  North  Caro- 
lina to  central  Florida. 

IV.     Amblycorypha  Stm,  1873a,  40.     (Gr.,  "blunt"  +  "head.") 
The  Round-Headed  Katydids. 

Species  of  medium  or  small  size,  having  the  fastigium  rounded, 
strongly  deflexed,  more  than  twice  as  broad  as  first  antennal 
joint;  eyes  elliptical  or  oblong-oval;  antennae  setaceous,  reaching 
to  middle  of  tegmina  or  beyond;  pronotum  with  disk  flat,  nar- 
rowed in  front,  hind  margin  broadly  rounded,  front  one  subtrun- 
cate,  lateral  lobes  usually  shorter  than  deep,  their  hind  margin 
obliquely  broadly  rounded  into  the  lower  one ;  tegmina  but  slight- 
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Fig.  157.  Lateral  outlines  of  pronotum,  tegmen  and  exposed  wing  of  Amblycorypha. 
X  2.  a,  of  floridana;  b,  of  carinata.  Outlines  of  ovipositors  of  Amblycorypha.  X  4- 
c,  of  oblongifolia;  d,  floridana;  e,  carinata;  f,  uhleri.     (After  R.  &  H.) 

ly  wider  at  middle  than  apex,  the  latter  broadly  rounded ;  femora 
slender,  all  armed  beneath  with  several  short  spines.  Male  with 
stridulating  organ  brownish,  opaque,  traversed  by  a  strong  green 
cross-vein;  supra-anal  plate  short,  broad,  truncate;  cerci  long, 
tapering,  inbent  and  crossed,  their  tips  acute;  subgenital  plate 
broad  at  base,  feebly  tapering,  carinate  beneath,  apex  usually 
deeply  notched,  the  blunt  process  each  side  bearing  a  short,  cylin- 
drical style.  Ovipositor  broad,  of  medium  length,  curved  grad- 
ually upward  from  near  middle,  apical  half  sharply  and  usually 
strongly  serrate  on  both  edges,  the  apex  rounded. 

R.  &  H.,  in  the  latest  treatise  on  the  genus  (1914b)  recognize 
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seven  species  and  three  races  or  varieties  from  North  America. 
Three  species  and  two  varieties  fall  within  the  scope  of  this  work. 

KEY  TO  EASTEKX  SPECIES  OF  AMBLYCOBYPHA. 

a.     Tegmina  oblong-elliptical,  of  subequal  width  throughout,  the  wings 
distinctlj'  protruding  beyond  their  tips   (Fig.  157,  a) ;   metasternal 
lobe  each  side  longer  than  broad,  its  hind  margin  narrowly  rounded 
or  acute;  humeral  sinus  deep,  distinct. 
&.     Larger,  tegmina  always  more  than  30  mm.  in  length;  hind  femora 
not  surpassing  tips  of  tegmina,  distinctly  shorter  in  male;  apex 
of  subgenital  plate  of  male  with  a  deep  V-shaped  notch, 
c.     Stridulating  area  of  male  tegmina  larger,  much  exceeding  that 
of  pronotal  disk;  ovipositor  more  evenly  and  regularly  curved, 
more  strongly  serrate    (Fig.  157,  c) ;   lateral  carinse  evident 
but  rounded,  often  obsolete  on  apical  fourth  or  more  of  pro- 
notum.  218.     obloxgifolia. 

cc.     Stridulating  field  of  male  tegmina  smaller,  but  little  greater 
than  that  of  pronotal  disk;  ovipositor  less  evenly  and  regu- 
larly curved,  more  finely  serrate. 
d.     Lateral  carinae  in  front  of  middle  of  pronotum  rounded  into 
the  lateral  lobes;  stridulating  vein  of  male  proportionally 
narrower;   ovipositor  shorter,  when  compared  with  caudal 
femora  weaker  (Fig.  157,  d.)  218a.     floridaxa. 

dd.  Lateral  carinae  of  pronotum  distinct  and  continuous  through- 
out; stridulating  vein  of  male  broader;  ovipositor  longer, 
heavier   (Fig.  157,  e.)  218b.     carixata. 

&&.  Smaller,  tegmina  not  over  28  mm.  in  length;  hind  femora  sur- 
passing tips  of  tegmina  in  both  sexes;  apex  of  subgenital  plate 
of  male  subtruncate,  not  or  feebly  notched.  219.     uhleri. 

aa.  Tegmina  ovate,  distinctly  broader  at  middle,  the  wings  but  slightly 
surpassing  their  tips  (Fig.  160) ;  metasternal  lobe  each  side  broader 
than  long,  its  hind  margin  subtruncate;  humeral  sinus  shallow  or 
subobsolete.  220.     rotuxdifolia. 

218.     Amblycorypha   obloxgifolia    (DeGeer),    1773,    445.     Oblong-winged 
Katydid. 

Size  large  for  the  genus;  form  robust.  General  color  a  bright  pea- 
green,  the  shrilling  organ  of  male  brownish,  with  a  heavy  green  cross-vein; 
abdomen  and  usually  the  fore  and  middle  femora,  yellowish  or  brownish- 
green;  hind  femora  often  brownish-yellow.  Disk  of  pronotum  with  sides 
distinctly  divergent  on  basal  two-thirds,  subparallel  with  lateral  carinae 
less  distinct  on  apical  third;  humeral  sinus  well  impressed;  hind  margin 
of  lateral  lobes  broadly  rounded.  Tegmina  elongate-elliptical,  about  3.3 
times  as  long  as  wide.  Wings  in  repose  surpassing  tegmina  6  or  more 
mm.  Hind  femora  very  slender,  usually  scarcely  reaching  tip  of  tegmina, 
female,  distinctly  shorter,  male,  their  inner  lower  carina  armed  with  six 
to  12  rather  strong  teeth.  Length  of  body,  $,  21 — 23,  of  9,  22 — 25;  of 
pronotum,  $,  6 — 6.5,  $,  7;  of  tegmina,  $,  36 — 38,  $,  35 — 37;  of  posterior 
femora,  $  and  $,  30 — 31;  of  ovipositor,  11.5 — 13  mm.  Width  of  tegmina, 
11—12  mm.  (Fig.  158.) 
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The  oblong-winged  katydid  is  a  frequent  insect  throughout 
Indiana,  becoming  mature  in  the  southern  part  about  July  20, 

and  in  the  northern  coun- 
ties probably  a  fortnight 
later.  It  occurs  for  the  most 
part  on  shrubbery  and  flow- 
ers of  golden-rod  and  other 
Compositae  along  fence  rows 
and  edges  of  thickets  and 
woods,  especially  in  damp 
localities ;  and  when  flushed 

FiK.   X58.     Female.     Natural  size.      (After  Lugger.)    ^j.^^  ^.^^  ^  ^.^^  ^^  Whirriug 

noise,  alighting  on  fence  or  the  lower  branch  of  tree.  I  have  often 
located  the  male  by  its  note,  which  to  me  is  a  creaking  squawk — 
like  the  noise  made  by  drawing  a  fine-toothed  comb  over  a  taut 
string.  It  is  usually  but  once  repeated,  though  sometimes  three 
times.  On  several  occasions  it  has  been  made  after  the  insect  was 
in  my  fingers. 

A  number  of  pink  specimens  have  been  taken  from  low  mea- 
dows near  Bass  Lake,  Starke  County.  The  causes  which  produce 
this  curious  ''sport,"  by  which  a  grass-green  is  changed  to  a  deli- 
cate pink,  are,  as  yet,  unknown.  Scudder  has  said  that  "one 
thinks  at  once  of  autumn  leaves  and  their  change  from  green  to 
red  and  notices  that  these  pink  katydids  all  occur  in  the  autumn." 
In  Indiana  the  pink  specimens  have  been  taken  in  early  August, 
long  before  frost  and  before  any  noticeable  change  in  the  sur- 
rounding vegetation. 

Several  of  the  species  of  Amhlycorypha  are  known  to  occur 
occasionally  in  the  pink  form,  which  appear  much  more  frequent 
in  this  genus  than  in  any  other  of  the  Tettigoniidae.  Wheeler 
(1907),  Knab  (1907),  Hancock  (1916)  and  other  authors  have 
published  interesting  papers  on  the  subject  of  pink  katydids. 
Hancock  succeeded  in  rearing  a  family  of  a  cross  between  a  pink 
female  and  a  green  male  of  ohlongifoUa.  He  found  that  the  eggs 
of  this  species  are  laid  in  the  ground  and  require  two  to  three 
years  to  hatch.  Of  the  13  young,  nine  were  pink  and  four  green, 
the  color  remaining  practically  the  same  throughout  their  lives. 
He  concludes,  as  did  Wheeler,  that  the  pink  color,  as  well  as 
the  green,  is  hereditary,  the  pinkness  therefore  being  congenital 
or  germinal  in  character  and  not  the  result  of  conditions  of  en- 
vironment. 

The  known  range  of  typical  ohlongifoUa  is  from  New  England 
and  Montreal  west  to  southwestern  Ontario,  Michigan,  Minnesota 
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and  Colorado,  and  south  and  southwest  to  Maryland,  North  Caro- 
lina, Alabama,  Louisiana  and  Texas.  In  the  southern  coastwise 
states  it  is  replaced  by  the  nominal  race  or  variety,  A.  o.  floridana 
R.  &  H.  In  Ontario  Walker  (1904a,  329)  states  that  it  is  rare 
about  Toronto,  but  common  from  Hamilton  westward  to  the  St. 
Clair  River,  occurring  for  the  most  part  on  shrubs  and  tall  weeds. 
The  note  of  the  male,  he  says,  "is  very  harsh  and  scraping  in  char- 
acter and  is  usually  of  about  three-fifths  of  a  second's  duration. 
At  a  little  distance  it  sounds  something  like  'kizizik.'  I  have  heard 
it  at  night  and  in  the  afternoon  while  the  sun  was  still  shining." 

Lugger  (1898,  223)  states  that  both  A.  ohlongifoUa  and  ro- 
tundifoUa  occur  abundantly  in  Minnesota,  frequenting  bushes 
and  tall  weeds  in  low  places.  Both  appear  to  be  scarce  in  Mich- 
igan, Hubbell  (Ms.)  listing  ohlongifoUa  only  from  Wayne,  Ing- 
ham and  Jackson  counties,  and  rotundifolia  from  Washtenaw  Co. 
About  Moline,  111.,  McNeill  (1891)  found  ohlongifoUa  more  com- 
mon in  the  vicinity  of  houses  than  the  species  of  Scudderia,  and 
states  that  its  note  is  "a  quick  shuffling  sound  which  resembles 
*katy'  or  'katydid,'  very  slightly.  It  sometimes  flies  in  the  eve- 
ning, but  much  more  rarely  than  does  S.  curvicauda.^' 

Hancock  (1916)  has  given  an  account  of  the  egg-laying  habits 
of  ohlongifoUa  as  follows: 

"When  ready  to  oviposit  the  female  comes  down  to  the  ground  from 
the  vegetation  which  she  frequents.  She  then  searches  about  on  the 
ground,  often  among  the  dead  leaves,  to  find  a  suitable  place  to  deposit  her 
eggs.  She  does  this  very  deliberately  and  slowly,  feeling  her  way  with 
her  palpi,  often  nibbling  the  surface  as  if  testing  a  suitable  place.  At 
times  she  appears  to  be  quite  exacting  in  her  choice  of  location,  one  of 
these  requisites  being  a  certain  amount  of  dampness  of  soil,  as  well  as  cer- 
tain surface  conditions.  When  she  finds  a  suitable  spot,  she  curves  her 
abdomen,  which  is  now  distended  with  eggs,  forward  underneath  her  body 
and  at  the  same  time  seizes  the  end  of  the  large  ovipositor  in  her  mandi- 
bles. In  this  way  she  directs  its  point  to  the  desired  place  in  the  ground. 
Then  she  forces  or  drills  a  hole  in  the  earth  for  the  reception  of  each  egg 
or  cluster  of  eggs.  Sometimes  they  are  laid  at  such  a  shallow  depth  in  the 
ground  that  the  rains  splash  away  the  dirt  covering,  fully  exposing  them  to 
the  air." 

Bruner  (1891,  73)  described  AmhlycorypJia  scudderw  from 
Nebraska,  stating  that  it  differs  from  ohlongifoUa  by  its  smaller 
size,  more  evenly  rounded  or  arcuate  edges  of  tegmina,  compara- 
tively shorter  hind  legs  and  more  strongly  serrated  point  of  ovi- 
positor. R.  &  H.  (1914b,  320)  have  made  scudderw  a  synonym 
of  ohlongifoUa,  stating  that  "the  characters  mentioned  by  Bruner 
are  worthless,"  though  they  use  two  of  them,  viz.,  the  arcuate  edge 
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of  tegmina  and  degree  of  serration  of  ovipositor,  in  their  key  in 
separating  ohlongifolia  from  their  floridana  and  carinata. 
218a.     Amblycobypha  oblongifolia  floridana  Rehn  &  Hebard,  1905,  42. 

A  form  or  race  of  oblongifolia  differing  only  by  the  characters  given 
in  the  liey,  which  are  taken  from  the  key  of  R.  &  H.  (1914b,  319),  and  by 
having  the  disk  of  pronotum  slightly  longer,  its  sides  less  divergent  back- 
ward in  the  female.  Length  of  body,  $,  25—25.8,  $,  21—28.3;  of  pro- 
notum, $,  6.6,  9,  7—7.4;  of  tegmina,  $,  34.6—35.8,  $,  32—36.8;  of  hind 
femora,  $,  28.7—30.4,  $,  28.5—32.6;  of  ovipositor,  11—12.2  mm. 
(Fig.  159.) 


Female  type.     Natural  size.     (After  R.  &  H.) 


The  original  description  of  this  form  was  prefaced  thus :  "Al- 
lied to  A.  ohlongifolia  but  differing  in  the  straighter  ovipositor 
and  less  angulate  angles  of  disk  of  pronotum."  Later  (1907,  301) 
R.  &  H,  say:  "The  less  curved  form  and  rather  smaller  size  of 
the  ovipositor  will  serve  to  separate  the  female  of  floridana  from 
that  of  oblongifolia,  while  in  the  male  the  tympanum  is  distinctly 
narrower,  both  actually  and  proportionally,  than  in  ohlongifolia. 
The  lateral  angles  of  the  disk  of  the  pronotum  are  as  a  rule  by  no 
means  as  sharply  rectangulate  as  in  ohlongifolia  and  the  disk  is 
broader  caudad  in  the  latter  species.  From  the  evidence  in  hand 
it  appears  that  floridana  represents  the  southern  extreme  of  oh- 
longifolia, specimens  from  Thomasville,  Ga.,  being  as  near  flori- 
dana as  ohlongifolia."  Still  later  (1914b,  .322)  they  state  that  the 
Thomasville  specimens  connect  "true  floridana  with  a  northern 
sub-species  {S.  f.  carinata)  of  the  same  stock,  which  in  its  turn  is 
perfectly  distinct  from  ohlongifolia.'^ 

All  of  the  differences  which  they  give,  both  in  descriptions  and 
keys,  separating  the  three  forms,  are  comparative  only,  and  read- 
ily come  within  the  limits  of  variation  of  a  single  species  over  a 
wide  extent  of  territory.  The  lateral  carinse  of  northern  and  east- 
ern ohlongifolia  are  always  rounded  on  the  prozona,  and  vary 
greatly  in  continuity,  in  the  majority  of  Indiana  specimens  being 
wanting  on  the  apical  third  or  fourth  of  pronotum,  where  the  disk 
is  rounded  directly  into  the  sides.  The  disk  of  pronotum  is  also 
variable  in  length  and  divergence  and  the  ovipositor  in  length  and 
degree  of  curvature.  While  extremes  of  the  three  forms  are  ob- 
viously different,  T  regard  both  floridana  and  carinata  as  varieties 
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of  ohlongifoUa,  as  no  permanent  fixed  characters  separating  them 
have  as  yet  been  pointed  out. 

About  Dunedin,  Fla.,  nymphs  of  8.  o.  floridana  are  frequent 
from  February  1  to  April  15,  but  the  adults  have  been  taken  only 
in  October,  It  occurs  in  the  tall  grasses  about  the  margins  of 
brackish  marshes  and  on  weeds  in  low  wet  places  in  pine  woods. 
During  the  summer  and  autumn  months  this  appears  to  be  a  com- 
mon katj'did  throughout  Florida,  having  been  recorded  from  nu- 
merous localities  by  other  collectors.  At  Homestead  it  was  found 
hj  K.  &  H.  (1914c,  399)  "on  the  prairie-like  everglades,  where  they 
were  scarce  in  the  day  time,  but  j)lentiful  at  night,  perched  on  the 
grasses,  stridulating  fearlessly.  Their  note  is  an  indescribable 
buzz  and  click." 

The  range  of  this  southern  form  is  given  by  R.  &  H.  (1914b, 
322)  as  "extending  from  Big  Pine  Key  and  Detroit,  south  Florida, 
as  far  north  typically  as  Jacksonville,  Fernandina  and  Atlantic 
Beach,  westward  as  far  as  eastern  Texas,  intergrading  in  the  At- 
lantic Coast  region,  at  least,  into  the  northern  subspecies  (cari- 
nata)  over  an  extensive  area  covering  from  southern  Georgia  to 
eastern  South  Carolina." 
218b.     Amblycorypha  oblongifolia  cakinata"  Rehn  &  Hebard,  1914b,  323. 

"Differing  from  floridana  floridana  in  the  lateral  margins  of  the 
pronotal  disk  being  more  angulate  and  carinate  almost  or  quite  continu- 
ously; in  the  stridulating  field  of  the  male  tegmina  being  proportionally 
broader,  in  the  sutural  margin  of  the  tegmina  distad  of  the  anal  field 
being  more  arcuate  and  in  having  a  longer  and  heavier  ovipositor. 
Length  of  body,  $,  20.8—24,  $,  21—27.2;  of  pronotum,  $,  6.3—7,  $, 
6.9—7.4;  of  tegmina,  $,  33—35.5,  $,  30—35.5;  of  hind  femora,  $,  29—32, 
9 ,  26.6—32.6;  of  ovipositor,  12.3—14.5  mm."     (R.  &  H.) 

Charlottesville,  Va.,  July  17  (Fox)  ;  Sherborn,  Mass.  (Morse). 
It  will  be  noted  that  the  width  of  the  stridulating  field  of  tegmina 
is  said  by  R.  &  H.  to  be  broader  than  in  floridana,  whereas  the 
leading  character  given  in  their  key  to  separate  floridana  from 
typical  ohlongifoUa  is  the  narrower  stridulating  field  of  the  for- 
mer. The  measurements  are  also  in  great  part  intermediate  be- 
tween typical  ohlongifoUa  and  floridana.  They  record  numerous 
intergrading  forms  between  floridana  and  carinata.  but  I  regard 
the  latter  as  only  an  intermediate  form,  connecting  ohlongifoUa 
and  its  southern  race,  floridana  and  therefore  scarcely  worthy  of 
a  special  name.     As  noted  above  the  extremes  are  sufficiently  dis- 


"^This  form  should  probably  bear  the  varietal  name  saussurei  Bruner,  as  he  first  men- 
tioned it  (i886,  196)  as  follows:  "A  sixth  species  (of  Amblycorypha)  occurs  along  the 
Atlantic  coast  from  Maryland  southward.  It  is  nearly  of  the  same  size  as  oblongifolia  but 
differs  from  it  in  having  the  dorsum  of  pronotum  very  smooth  and  also  in  several  other 
important  features.  It  might  therefore  be  called  A.^  saussurei  after  M.  Henri  de  Saussure." 
As  R.  &  H.  claim  that  this  description,  as  such,  is  unrecognizable,  I  have  retained  their 
name. 
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tinct,  but  the  means  merge,  so  as  to  be  practically  indistinguish- 
able unless  one  wishes  to  juggle  with  words  and  names. 

The  range  of  typical  carinata  is  given  by  R.  &  H.  as  extendinj; 
from  southern  Massachusetts  west  to  New  Jersey  and  Pennsyl- 
vania, and  south  over  southeasteru  Virginia  to  eastern  North 
Carolina  and  north-central  Georgia,  while  Davis  has  it  from  Agri- 
cultural College  and  Lucedale,  Miss.  Fox  (1917)  states  that  in 
Virginia  carinata  inhabits  similar  situations  as  does  ohlongifolia, 
but  is  more  frequent  in  tidewater  areas. 

219.     Amblycobypha  uhleri  St^l,  1876,  57.     Uhler's  Katydid. 

Size  small  for  tlie  genus.  Above  gress-green  fading  to  pale  greenish- 
yellow,  shrilling  organ  of  male  brown  or  blackish,  the  cross-vein  green; 
beneath  greenish-yellow  fading  to  dull  clay-yellow.  Antennae  pale  red- 
dish-brown, surpassing  the  tips  of  tegmina.  Pronotum  strongly  narrowed 
in  front,  lateral  carinae  distinct  on  basal  two-thirds,  rounded  into  lateral 
lobes  in  front  of  middle;  hind  margin  broadly  rounded,  lateral  lobes 
deeper  than  long,  their  hind  margin  broadly  rounded.  Tegmina  oblong- 
elliptical,  not  reaching  tips  of  hind  femora.  Wings  protruding  beyond 
tegmina  3 — 5  mm.  Metasternal  lobe  each  side  longer  than  broad,  its 
hind  margin  rounded.  Male  with  cerci  strongly  tapering,  thickly  clothed 
with  bristling  hairs;  tegmina  longer  and  narrower  than  in  female.  Ovi- 
positor broad,  of  equal  width  throughout,  slightly  longer  than  pronotum, 
not  strongly  curved,  the  apical  half  rather  strongly  serrate  on  both  mar- 
gins (Fig.  157,  /.)  Length  of  body,  $,  14 — 15,  9,  16 — 17.5;  of  pronotum, 
$,  4.8—6,  $,  5.5—7;  of  tegmina,  $,  23—27,  $,  20—28;  of  hind  femora, 
$,  21—27,  9,  22.5—28;  of  ovipositor,  7.5—10.  Width  of  tegmina,  $, 
7—9,  9  ,  6—8.5  mm. 

This,  our  smallest  species  of  the  genus,  is  much  less  common 
in  Indiana  than  either  oblongifoUa  or  rotundifolia,  not  having 
been  taken  north  of  Vigo  Co.,  where  it  frequents  the  tall  sedges 
and  willows  bordering  the  large  ponds  in  the  Wabash  River  bot- 
toms. In  southern  Indiana  it  was  once  found  plentiful,  Septem- 
ber 3 — 4,  near  Wyandotte  Cave,  Crawford  Co.,  where  a  number 
were  secured  on  grass  and  herbs.  In  Posey,  Warrick  and  Harri- 
son counties,  single  specimens  have  been  taken  by  sweeping  wil- 
lows in  late  September.  The  young  sometimes  feed  upon  the 
leaves  of  the  black  and  scarlet  oaks,  Qiiercus  relutina  Lam.,  and 
Q.  coccinea  Wang,  and  the  perfect  insect  is  often  found  on  or  be- 
neath these  trees. 

In  Florida  A.  uhleri  is  also  scarce,  occurring  for  the  most  part 
on  bushes  and  other  undergrowth  in  open  pine  woods.  A  single 
male,  taken  at  light  at  Dunedin,  Oct.  14,  is  at  hand,  and  is  larger, 
with  longer  tegmina  than  any  of  those  from  Indiana.  It  probably 
occurs  throughout  the  State,  having  been  recorded  in  small  num- 
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bers  from  Jacksonville  to  Ft.  Barrancas  south  to  Homestead; 
adults,  July  7 — August  23,  nymphs  March  6. 

The  known  range  of  A.  uhleri  is  mainh-  southern,  extending 
from  New  Jersey  west  and  north  to  central  Indiana  and  Minne- 
sota, and  south  and  west  to  southern  Florida,  eastern  Oklahoma 
and  central  Texas.  It  is  not  recorded  from  Canada  or  Michigan, 
and  only  from  a  single  specimen  without  definite  locality,  from 
Minnesota.  In  habitat  it  appears  to  be  largely  hygrophilous, 
most  of  the  records  mentioning  it  as  occurring  on  weeds  or  bushes 
in  or  near  low,  damp  woods  from  tidewater  to  2,600  feet  above. 
In  Virginia  Fox  (1917)  says  it  is  "apparently  the  most  abundant 
representative  of  the  genus  in  the  Piedmont  and  tidewater  sec- 
tions, occurring  chiefly  in  open  country  on  the  trees,  bushes,  weeds 
and  tall  grasses  of  fields,  pastures  and  roadsides." 

Of  the  call  note  of  uhleri  Allard  (1912)  says:  "It  consists  of 
a  rapid  silken  shuffling  sound,  sh-shsk-sh,  occasionally  repeated. 
At  other  times  the  notes  become  brief,  staccato  lisps,  i-tsip-i-tsip- 
i-tsip-i-tsip,  followed  by  the  usual  sh-sh-sh-sh.  Abrupt  modifica- 
tions of  this  sort  nearly  always  get  a  similar  response  from  the 
other  individuals." 


220.     Amblycorypha   botuxdifolia    (Scudder),   1862,    445. 
Katydid. 


Round-winged 


Size  medium  for  the  genus.  Color  essentially  the  same  as  that  of 
oblottgifolia.  Disk  of  pronotum  with  sides  subparallel,  female,  feebly  di- 
verging behind,  male;  lateral  carinse  evident  but  rounded  on  basal  two- 
thirds;  humeral  sinus  very  shallow;  hind  margin  of  lateral  lobes  more 
oblique  and  less  broadly  rounded  than  in  oblongifolUi.  Tegmina  ovate, 
proportionally  much  broader,  the  wings  but  slightly  protruding  from  be- 
neath their  tips.  Hind  femora  reaching  tips  of  tegmina  in  male,  slightly 
longer,  female,  armed  on  the  lower,  inner  carina  with  four  or  five  minute 
teeth.  Ovipositor  more  distinctly  curved  and  more  strongly  serrate  than 
in  either  obZon^rifoZia  or  uhleri.     Length  of  body,    $   and    $,  19 — 20;   of 

pronotum,  $  ,  5 — 6, 
$,  5.8—6.4;  of  teg- 
mina, 5  and  9,  24 — 
27;  of  hind  femora. 
S,  22—25,  9,  24 — 
27;  of  ovipositor,  9- 
—11  mm.  Width  of 
tegmina,  8.5 — 9.5 
mm.    (Fig.  160.) 


Fig.   i6o.     a.  Female.     Natural  size,     b.  Enlarged  end  of 
ovipositor.      (After   Riley.) 


The  round-winged  katydid  occurs  frequently  throughout  In- 
diana, though  more  abundant  in  the  southern  half  of  the  State. 
It  is  more  of  a  terrestrial  species  than  oblongifolia,  being  often 
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seen  on  the  ground,  or  on  the  clumps  of  tall  grass  and  weeds, 
which  grow  in  damp  ravines,  while  its  flight  is  comparatively 
noiseless  and  less  prolonged.  In  southern  Indiana  the  males  be- 
come mature  about  the  fifth  of  Jul}',  the  females  a  week  later. 

Pink  individuals  of  rotundifolia  have  been  recorded  from  Penn- 
sylvania and  New  Jersey,  but  they  appear  to  be  much  more  scarce 
than  those  of  ohlongifolia. 

The  known  range  of  typical  A.  rotundifolia  extends  from  the 
White  Mountain  region  of  New  England  west  to  Michigan  and 
Minnesota,  and  south  and  west  to  South  Carolina,  northern  Geor- 
gia and  western  Arkansas.  In  western  North  Carolina,  southern 
Georgia  and  Alabama  it  is  said  by  R.  &  H.  (1914b,  336)  to  have 
shorter  wings,  less  evident  humeral  sinus  and  a  broader  disk  of 
pronotum,  thus  showing  an  intermediate  form  between  typical 
rotundifolia  and  the  western  race  A.  r.  parvipennis  Scudder.  R.  & 
H.  have  also  reduced  A.  iselyi  Caud.,  described  from  Kansas  and 
known  from  Iowa  and  Missouri,  to  a  race  or  variety  of  rotundi- 
folia. It  is  not  recorded  from  Canada,  though  it  should  occur 
along  the  southern  border.  Lugger  mentions  it  as  common  in 
Minnesota,  and  Bruner  (1893a,  29)  as  a  "not  uncommon  species" 
in  the  eastern  part  of  Nebraska.  In  Virginia  Fox  says  it  is  "taken 
in  shrubbery  and  undergrowth  in  or  close  to  open  deciduous  woods 
and  apparently  confined  to  the  mountain  sections  of  the  State." 

Of  the  note  of  rotundifolia,  Scudder  (1893,  68)  says:  "This 
Insect  stridulates  both  by  day  and  by  night,  and  without  variation 
(Fig.  155,  c).  The  song  consists  of  from  two  to  four  notes — 
sounding  like  chic-a-chee — rej)eated  rapidly  so  as  to  be  almost  con- 
founded, and  when  three  requiring  just  one-third  of  a  second ;  the 
song  is  rei)eated  at  will,  generally  once  in  about  five  seconds,  for 
an  indefinite  length  of  time." 

Allard  (1911)  says  that  near  Oxford,  Mass.,  in  September, 
A.  rotundifolia  "occurs  everywhere  in  the  grass,  weeds  and  shrub- 
bery of  fields  and  pastures.  Its  notes  may  be  heard  at  all  times 
during  the  day  as  well  as  during  warm  nights.  They  are  soft, 
lisping,  continuing  indefinitely,  and  may  be  expressed  thus: 
'  Tsip-i-tsip-i-tsip-i-t  sip-it  sip. ' " 

V.  MicRocENTRUM  Scudder,  1862,  446.  (Gr.,  "small"  +  "point.") 
Species  of  medium  or  large  size,  having  the  occiput  convex, 
fastigium  obtuse,  deflexed,  more  or  less  sulcate;  eyes  subglobose, 
prominent ;  disk  of  pronotum  flat,  sides  subparallel,  lateral  carinae 
distinct,  hind  margin  broadly  rounded ;  humeral  sinus  deeply  im- 
pressed; lateral  lobes  perpendicular,  much  deeper  than  long,  the 
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hind  margin  broadly  rounded  into  the  lower  one;  tegmina  coria- 
ceous, ovate  lanceolate,  broadest  at  middle,  both  costal  and  sutural 
margins  tapering  to  the  much  narrower  but  rounded  apex,  the 
overlapping  dorsal  field  forming  a  right  angle  with  the  median 
area;  wings  distinctly  projecting  beyond  the  tegmina  their  tips 
acuminate;  all  the  femora  armed  beneath  with  several  small 
spines;  hind  ones  short  and  very  slender;  meso-  and  metasternal 
lobes  elongate,  their  tips  acute  or  narrowly  rounded.  Males  with 
supra-anal  plate  oblong-triangular,  deflexed  between  the  cerci, 
the  latter  long,  slender,  subcylindrical,  their  tips  usually  incurved 
and  mucronate;  subgenital  plate  composed  of  two  separate  lobes, 
uniting  beyond  the  middle,  then  tricarinate  beneath,  the  terminal 
processes  bearing  rather  long,  cylindrical  styles.  Female  with 
ovipositor  very  short,  bent  strongly  upward,  usually  finely  crenu- 
late,  with  apex  obtuse;  subgenital  plate  triangular,  compressed, 
obtuse. 

This  is  an  American  genus  whose  species  are  mostly  tropical, 
Kirby  (1906,  480)  including  26  under  the  name  Orophus  Serv. 
which  he  wrongly  used  for  ilicrocentrum.  Of  these  but  two  are 
known  from  the  United  States,  both  occurring  east  of  the  Mis- 
sissippi. 

KEY    TO    EASTEBX    SPECIES    OF    MICBOCEXTBUM. 

a.  Front  margin  of  pronotum  sinuate,  and  with  a  more  or  less  distinct 
median  tooth;  cerci  of  male  with  the  tips  incurved  and  mucronate; 
ovipositor  with  apex  subtruncate  or  very  broadly  rounded;  gen- 
eral color  dark  grass-green.  221.  rhombifolium. 
aa.  Front  margin  of  pronotum  squarely  truncate;  cerci  of  male  with 
apical  third  thickened,  the  tip  blunt,  feebly  or  not  at  all  incurved; 
ovipositor  with  apex  attenuate,  narrowly  rounded;  general  color 
pale  green,  the  head  and  under  surface  tinged  with  yellow. 

222.       BETIXERVE. 

2^21.     MiCBOCEXTRUM  RHOMBIFOLIUM   (Saussurc),  1859,  204.     Larger  Angu- 
lar-winged Katydid. 

Size  large  both  for  the  family  and  the  genus,  the  sexes  subequal. 
Dark  grass-green,  the  face,  under  surface,  fore  and  middle  legs  and  often 
the  front  half  of  pronotum  greenish-yellow  often  fading  to  dull  clay- 
yellow.  Fastigium  faintly  sulcate  or,  in  the  male,  with  a  shallow  median 
pit.  Disk  of  pronotum  short,  subquadrate,  the  median  tooth  of  front 
margin  variable  in  size  and  form,  always  small,  often  vague;  hind  margin 
broadly  rounded.  Tegmina  ovate-lanceolate,  surpassing  the  tips  of  hind 
femora  by  two-fifths  their  length.  Male  with  stridulating  area  elongate- 
triangular,  opaque,  coarsely  punctate;  subgenital  plate  with  outer  carinas 
subparallel,  apex  with  a  deep  rounded  notch.  Other  structural  characters 
as  given  in  key  and  under  generic  heading.  Length  of  body,  $,  25 — 28, 
$,  28 — 30;  of  pronotum,   $   and   $,  6 — 7;  of  tegmina,  $,  42 — 45,   5,  43 — 
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47;    of  hind  femora,    $,  22.5 — 24;    $,  23 — 25;    of  ovipositor,   4.5—5  mm. 
Greatest  width  of  tegmina,  13 — 14  mm.  (Fig.  161.) 

This  is  the  M.  laurifolium  of  my  previous  work  (1903,  354) 
and  of  most  American  authors  up  to  1906,  Kirby  having  then 
shown  that  the  name  laurifolium  rightfully  belongs  to  a  trop- 
ical species  of  Stilpnochlora.  M.  rhotnhi folium  is  the  largest  of 
our  northern  katydids  and  is  frequent  throughout  the  southern 
half  of  Indiana,  but  has  not  been  noted  north  of  Lafayette,  where 
Fox  (1915)  says  it  "appears  to  be  common  since  its  notes  were 
heard  continuously  throughout  late  July  and  August."     In  the 


Fig.   i6i.     Male.     Natural  size.     (After  Riley.) 

country  it  is  most  commonly  called  "the  katydid,"  and  the  note 
of  the  broad-winged  kiatydid,  Pterophylla  camellifolia  (Fab.)  is 
usually  attributed  to  it,  but  its  true  note  may  be  represented  "by 
the  syllable  'tic,'  repeated  from  eight  to  20  times  at  the  rate  of 
about  four  to  the  second."  However,  31.  rhombifolium  is  prob- 
ably less  common  in  Indiana  than  the  broad-winged  katydid,  with 
which  it  is  confused.  As  it  frequents  low  bushes  and  other  shrub- 
bery it  is  more  often  seen,  the  true  katydid  being  commonlj^  found 
in  the  taller  trees.  It  is  often  attracted  to  light  and  in  Indian- 
apolis numerous  examples  have  been  found  on  porches  and  in  the 
gutters  beneath  electric  lights.  In  movement  M.  rhombifolium  is 
very  sluggish,  seldom  taking  to  flight  when  approached  and  read- 
ily picked  up  by  the  fingers.  It  probably  occurs  in  small  numbers 
in  all  parts  of  the  State. 

About  Dunedin,  Fla.,  adults  of  rhombifolium  have  been  taken 
from  November  to  April,  but  are  very  scarce.  The  nymphs  in  all 
stages  are,  however,  frequent  during  the  winter  and  often  taken 
by  sweeping.  It  occurs  throughout  Florida  and  on  the  southern 
keys,  adults  being  recorded  from  numerous  localities  and  in  nearly 
every  month  of  the  year.  At  Miami  it  was  noted  by  Hebard 
(1915b)  to  be  "not  uncommon  in  earh-  March  about  the  town  on 
trees  and  shrubbery,  as  could  be  determined  on  warm  evenings  by 
the  frequently  heard  stridulations.  On  nights  when  the  tempera- 
ture fell  at  dusk  below  65°  all  Orthopteron  stridulations  ceased." 

The  known  range  of  rhombifolium  extends  from  Staten  and 
Long  Islands,  N.  Y.,  north  and  west  to  Michigan,  Minnesota  and 
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eastern  Nebraska,  and  south  and  west  to  southern  Florida,  Okla- 
homa, southwestern  Texas,  Arizona  and  Claremont,  California. 
From  the  west  and  northwest  the  published  records  are  few  for  so 
widely  a  distributed  species  and  are  mostly  under  the  name  M. 
l<i It ri folium  (Linn.).  Scudder  (1862,  447)  gave  Massachusetts  as 
one  of  the  localities  of  his  M.  affiliatum,  a  synonym  of  rhombi- 
foUum,  and  S.  I.  Smith  (1873,  357)  mentions  it  from  Connecticut, 
but  no  definite  localities  were  giyen  and  no  other  New  England 
records  can  be  found.  It  is  not  mentioned  in  either  of  the  Iowa 
lists,  nor  is  a  definite  locality  recorded  from  Michigan.  Garman 
says  it  is  "common  everywhere  in  Kentucky  on  black  locust  and 
other  trees.-'  Lugger  records  it  only  from  Winona,  Minn.,  and 
Bruner,  as  occurring  only  in  eastern  Nebraska  south  of  the  Platte 
River.  From  New  Jersey  south  and  southwest  the  records  are 
more  numerous,  especially  those  from  Georgia  and  Florida.  J. 
Smith  (1910,  187)  states  that  it  occurs  throughout  New  Jersey, 
and  R.  &  H.  (1916,  256)  give  numerous  records  between  there  and 
central  Georgia,  as  do  they  and  other  authors  from  Georgia,  south- 
west to  California.  At  Claremont  in  the  latter  State  Baker  (1905, 
78)  found  it  common  among  the  orange  trees,  and  one  of  his  speci- 
mens is  at  hand. 

The  eggs  of  M.  laurifoliunt  are  usually  glued  in  double  rows  on 
the  sides  of  slender  twigs,  which  have  been  previously  roughened 
with  the  jaws  and  otherwise  ])repared  for  a  place 
of  deposit.  The  two  rows  are  contiguous  and  the 
eggs  of  one  alternate  with  those  of  the  other. 
Those  of  the  same  row  overlap  about  one-fourth 
their  length.  They  are  of  a  grayish  brown  color, 
long  oval  in  shape,  very  flat,  and  measure  5.5x3 
mm.  They  are  usually  deposited  in  September, 
hatch  the  following  May,  and  the  young,  in  cen- 
tral Indiana,  reach  maturity  during  the  first  half 
of  August.  These  eggs  have,  on  a  number  of  occa- 
sions, been  brought  to  me  by  persons  who  found 
them  on  their  fruit  trees,  and  thought  they  were 
the  San  Jose  scale  or  some  other  injurious  scale 
insect. 

Of  the  habits  of  this  species  Davis  (1887,  56), 

under  the  name  M.  retinervc,  says :    "It  often  lays 

Aifguiar-whfled  Ka^ST- ^*^  ^^S^  ^^  the  houcy  suckle  and  I  once  observed 

did.  (After  Riley.)  ^  female  on  the  16th  of  September,  ovipositing  on 

a  low  tree  by  the  roadside,  gradually  biting  the  bark  into  a  ridge 

along  which  the  eggs  were  laid  tile  fashion.    The  male  produces 


488  FAMILY    VII. TETTIGONIID^. THE    KATYDIDS. 

two  somewhat  different  songs,  or  varies  the  same  song  in  time  or 
extent  of  utterance,  so  that  unless  the  same  individual  is  listened 
to  for  some  time,  the  notes  might  be  attributed  to  different 
species." 

Riley  (1874,  155),  as  his  figures  show,  confused  M.  rhoniM- 
folium  also  with  M.  retinerve  (Burm.)  and  under  the  latter  name 
gave  a  full  account  of  the  habits  of  rhombifolium  from  which  I 
quote  as  follows: 

"The  females  commence  to  oviposit  early  in  September,  and  continue 
to  lay  at  intervals  until  the  first  severe  frost.  The  eggs  are  occasionally 
deposited  during  the  day,  but  the  operation  usually  takes  place  at  night. 
The  number  of  eggs  laid  at  one  time  varies  from  two  to  30,  the  first 
batches  containing  more  than  those  deposited  later  in  the  season.  Each 
female  produces  from  150  to  200,  or  perhaps  more,  and  I  have  known  them 
to  lay  on  the  edge  of  a  leaf,  or  of  a  piano-cover,  or  along  a  piece  of  cord. 

"These  eggs  are  rather  flat  when  laid,  but  become  more  swollen,  so 
that  they  have  a  narrower  look  as  they  approach  the  hatching  period  in 
spring.  During  the  early  part  of  May,  the  embryo  larva — which  lies 
straight  in  its  egg,  completely  filling  it,  with  the  legs  bent  up  as  in  a 
pupa,  and  the  long  antennae  curling  around  them — attains  its  full  develop- 
ment, and  after  hours  of  tedious  contracting  and  expanding  movements, 
manages  to  burst  the  egg  open  at  its  top  or  exposed  end,  along  the  narrow 
edge,  and  generally  about  half  way  down.  Through  this  opening  young 
Katy  slowly  emerges,  undergoing  a  moult  during  the  process,  and  leaving 
its  first  skin,  in  a  crumpled  white  mass,  attached  to  the  empty  bivalvular 
egg  shell.  Including  hind  legs  and  antennae  it  measures  at  this  time, 
rather  more  than  an  inch  in  length,  the  body  alone  being  one-eighth  of  an 
inch  long;  and  in  contemplating  it,  one  can  not  but  wonder  how  the  long, 
stiff  legs  and  great  length  of  antennae,  together  with  the  plump  body, 
could  so  recently  have  been  compressed  into  the  comparatively  small  shell 
to  which  we  see  it  clinging. 

"In  from  ten  to  twenty  minutes  after  hatching,  these  little  beings 
essay  their  first  leaps,  and  soon  begin  to  eat  with  avidity.  They  feed 
with  almost  equal  relish  upon  a  great  variety  of  foliage,  but  I  have  found 
that  when  reared  upon  very  succulent  leaves,  such  as  lettuce,  cabbage, 
purslain  and  the  like,  they  are  less  hardy,  atfd  do  not  attain  so  great  an 
age  as  when  nourished  upon  more  ligneous  food,  as  the  leaves  of  oak, 
apple  or  cherry. 

"The  first  notes  of  this  katydid  are  heard  about  the  middle  of  July, 
and  the  species  is  in  full  song  by  the  first  of  August.  The  wing  covers 
are  partially  opened  by  a  sudden  jerk,  and  the  notes  produced  by  the  grad- 
ual closing  of  the  same.  The  song  consists  of  a  series  of  from  25  to  30 
raspings,  as  of  a  stiff  quill  drawn  across  a  coarse  file.  There  are  about 
five  of  these  raspings  or  trills  per  second,  all  alike,  and  with  equal  inter- 
vals, except  the  last  two  or  three,  which,  with  the  closing  of  the  wing  cov- 
ers, run  Into  each  other.  The  whole  strongly  recalls  the  slow  turning  of 
a  child's  wooden  rattle,  ending  with  a  sudden  jerk  of  the  same;  and  this 
prolonged  rattling,  which  is  peculiar  to  the  male,  is  invariably  and  in- 
stantly answered  by  a  single  sharp  'chirp'  or  'tschick'  from  one  or  more 
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females,  who  produce  the  sound  by  a  sudden  upward  jerk  of  the  wings. 
"Both  sexes  are  for  the  most  part  silent  during  the  day,  but  during  the 
period  of  their  greatest  activity  their  stridulations  are  never  for  an  houi 
remitted,  from  the  time  the  great  setting  sun  hides  behind  the  purple 
curtains  of  the  west  till  he  begins  to  shed  his  scarlet  rays  in  the  east — 
the  species  being  so  numerous  that  the  sound  as  it  comes  from  the  woods 
is  one  continuous  rattling,  not  unlike  the  croaking  of  frogs,  but  set  to  a 
higher  key." 

222.     MiCROCEXTBUM   BETixEBVE    (Burmeistcr) ,   1838,   692.     Smaller  Angu- 
lar-winged Katydid. 

Size  medium  for  the  genus,  the  sexes  subequal.  Smaller  than  rhom- 
hi folium  which  it  very  closely  resembles.  Fastigium  as  there  but  slightly 
narrower,  more  distinctly  sulcate.  Pronotum  with  front  margin  truncate, 
not  toothed;  humeral  sinus  more  narow.  Tegmina  proportionally  shorter, 
less  strongly  tapering,  their  tips  more  broadly  rounded,  surpassing  hind 
femora  one-third  their  length.  Front  and  middle  femora  with  only  one 
or  two  very  minute  spines  beneath.  Male  with  stridulating  field  narrow, 
the  cross-vein  usually  pale  brown;  cerci  longer  than  in  rhom'bifolium,  less 
incurved,  their  apical  third  distinctly  swollen;  subgenital  plate  with  outer 
carinae  converging,  both  apex  and  apical  notch  distinctly  narrower  than  in 
rhomhifoJuim.  Other  differences  as  given  in  key.  Length  of  body,  $ , 
20 — 22,^  9,  24 — 26;  of  pronotum,  $,  5 — 5.5,  $,  5.5 — 6.5;  of  tegmina,  $, 
36—38,  9,  38—41;  of  hind  femora,  $  and  $,  18—20;  of  ovipositor,  5.5— 
6.5  mm.    Width  of  tegmina,  12 — 13  mm. 

Martin  Co.,  Ind.,  Aug.  20,  one  male;  Vigo  Co.,  Ind.,  Sept.  26, 
one  female;  Plummer's  Island,  Md.,  Sept.  10  (W.  S.  B.).  Prob- 
ably occurs  throughout  the  Austral  life  zone  of  the  southern  third 
of  Indiana.  Eecorded  from  Florida  only  by  Scudder  (1877a,  83), 
who  states  that  "a  male,  a  female  and  two  pupae  were  taken  at  Ft. 
Reed  between  April  24  and  May  2." 

The  known  range  of  retinerve  is  more  southern  than  that  of 
rhonihifolium,  extending  from  New  Jersey  west  through  southern 
Indiana,  Kentucky  and  Clarksville,  Tenn.,  to  Kansas  and  Ne- 
braska, and  south  and  southwest  to  central  Georgia,  Oklahoma, 
Texas,  New  Mexico,  Arizona  and,  if  Brunner's  record  (1878,  340) 
can  be  relied  upon,  to  Orizaba,  Mexico,  and  Guatemala.  It  ap- 
pears to  be  a  common  form  on  Plummer's  Island,  Md.,  as  I  took 
three  males  there  in  a  few  hours'  collecting  on  Sept.  10.  They 
were  found  on  the  ground  or  the  branches  of  low  shrubs.  Bruner 
has  recorded  it  as  not  common  but  more  widely  distributed  in 
eastern  Nebraska  than  rhotnhi folium.  From  the  records  the  males 
seem  to  far  outnumber  the  opposite  sex. 

VI.    Stilpxochlora  Stai,  1873a,  40.     (Gr.,  "glisten"  +  "green.") 
Species  of  very  large  size,  having  the  fastigium  horizontal,  sul- 
cate, slightly  wider  than  first  antennal  joint,  its  apex  obtuse ;  eyes 
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small,  subglobose;  aiitenna3  very  slender,  reaching  bejond  middle 
of  tegmina ;  disk  of  pronotum  slightly  concave,  narrowed  in  front ; 
lateral  carinse  distinct,  obtuse  in  front,  higher,  sharper  and  cren- 
ate  on  basal  third;  front  margin  feebly  sinuate,  hind  one  very 
broadly  rounded  or  subtruncate;  humeral  sinus  narrow,  deep; 
lateral  lobes  much  deeper  than  long,  their  lower  margin  broadly 
rounded  into  both  the  hind  and  front  ones ;  tegmina  subcorneous, 
broadly  lanceolate,  their  anal  fields  flat,  forming  a  right  angle 
with  the  median  one,  dorsal  margin  behind  the  anal  field  slightly 
sinuous  and  at  apical  fourth  abruptly  decurved  to  the  narrowly 
rounded  apex;  lower  margin  broadly  curved  from  base  to  middle, 
thence  nearly  straight  to  apex  (Fig.  163,  a)  ;  wings  with  folded 
tips  acuminate,  distinctly  longer  than  tegmina;  front  and  middle 
femora  terete,  unarmed,  hind  ones  armed  beneath  with  a  number 
of  small  distant  spines ;  lobes  of  knees  bispinose ;  hind  tibisB  four- 
sided,  the  upper,  inner  and  outer  sides  rather  wide,  flat,  feebly  con- 
cave, the  lower  one  narrow,  the  four  margins  raised  and  armed 
with  numerous  teeth ;  meso-  and  metasterna  with  large  triangular 
lobes.  Male  with  supra-anal  plate  triangular,  sulcate;  cerci  ex- 
cavated above,  abruptly  incurved ;  subgenital  plate  as  in  Microcen- 
trum.  Ovipositor  very  small,  narrow,  gradually  curved  upward, 
its  apex  obtuselj^  pointed. 

This  American  genus  of  giant  katydids  has  been  recently 
(1917)  reviewed  by  Rehn,  who  recognized  eight  species  as  belong- 
ing to  the  faunas  of  South  and  central  America  and  the  West  In- 
dies, one  of  which  is  known  to  extend  into  Florida  as  far  north  as 
Gainesville. 
223.     Stilpnochlora  couloniana   (Saussure),  1861,  128.     Giant  Katydid. 

Size  very  large.  Above  green;  pronotum  with  rounded  front  portion 
of  lateral  carinse  yellow,  the  sharp  crenulate  portion  and  hind  margin 
narrowly  edged  with  black;  face,  fore  and  middle  femora  and  under  sur- 
face greenish-yellow,  the  face  often  with  a  short,  median  reddish-brown 
stripe.  Basal  half  of  sharp  margins  of  flat  anal  field  of  tegmina  crenu- 
late and  often  edged  with  black.  Structural  characters  as  given  under 
the  genus  heading.  Length  of  body,  $,  30—32,  $,  35 — 40;  of  pronotum, 
$,  8—9,  $,  11—12;  of  tegmina,  $,  55—60,  $,  63 — 68;  of  hind  femora,  $, 
29 — 34,  5,  34 — 39;  of  ovipositor,  6 — 7  mm.  Greatest  width  of  pronotum, 
9 — 11,  of  tegmina,  20 — 25  mm. 

Eustis,  Fla.,  April  6,  one  female ;  Cape  Sable,  Fla.,  Feb.  26,  one 
female  {W.  H.  B.).  The  Eustis  specimen  was  taken  with  the  fin- 
gers as  it  was  resting  on  a  leaf  along  the  border  of  a  cultivated 
field,  while  the  Cape  Sable  one  was  beaten  from  the  foliage  of  a 
saffron-plum,  Bumelio  angiistifolia  Nutt.,  growing  along  the  edge 
of  a  salt  marsh  hammock.    The  other  Florida  localities  recorded 
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are  Tortugas  Islands,  Key  West,  Chokoloskee,  Miami,  Lake  Worth, 
Ft.  Myers,  Sanford  and  Gainesville.  At  Key  West  Hebard  took  a 
female  containing  124  fully  developed  and  14  partially  developed 
eggs  from  a  bush  of  dahoon  holly.  Ilex  cassine  L.,  on  March  16. 
Davis  captured  a  male  at  electric  light  in  Ft.  Myers  on  March  31, 
and  saw  several  others.  At  Miami  Hebard  found  a  young  female 
on  March  5,  and  Davis  a  male  and  two  nymphs  on  Sept.  22,  all  in 
Brickell's  Hammock.  At  Gainesville  a  male  and  female  were 
taken  Sept.  2G— Oct.  2,  and  at  Sanford  a  female  on  Nov.  28.  These 
are  the  only  published  Florida  records,  and  for  so  large  an  insect 
they  are  very  few.  They  indicate  that  the  species  must  as  yet  be 
very  scarce  in  the  State,  and  passes  the  winter  in  the  adult  stage. 
Rehn  (1917,  111)  states  that  <Sf.  couloniana  is  known  only  from 
Cuba,  the  Isle  of  Pines  and  Florida.  Saussure's  type  was  from 
Cuba,  and  it  is  said  to  occur  over  the  whole  Island. 


Fig.  163.  a,  Lateral  outline  of  tegmen  of  Stilpnochlora  couloniana,  natural  sizs.  StriH- 
alating  field  of  left  tegmen  of  male;  b,  of  5'.  marginella;  c,  of  5.  couloniana;  d,  of  5". 
quadrata.     (After  Rehn.) 

This,  the  largest  Tettigoniid  known  from  the  eastern  T'nited 
States,  was  first  recorded  and  described  from  this  country  by 
Scudder  (1862,  447)  under  the  name  of  Jlicrocentrum  thoracicum, 
his  specimen  being  a  female  from  the  Tortugas  Islands.  Scud- 
der's  name  was  placed  by  Brunner  (1878,  359)  as  a  synonym  of 
Stilpnochlora  marginella  (Serv.),  and  the  species  has  been  re- 
corded as  such  a  number  of  times  from  Florida  and  is  listed  under 
that  name  by  Scudder  and  Kirby  in  their  catalogues.  Rehn 
(1917,  111)  has  separated  our  insect  from  (S.  marginella  and  placed 
it  under  Saussure's  -S^.  couloniana.  a  name  considered  by  Brunner, 
Scudder  and  Kirby  as  a  synonym  of  »S!.  marginella.  Rehn  gives  his 
reasons  for  his  action  thus:  "The  chief  feature  which  distin- 
guishes the  species  is  the  form  of  the  stridulating  field  of  the  male 
tegmina.  This  is  least  extensive,  with  its  free  margin  almost 
regularly  arcuate  and  hardly  angulate,  and  having  a  short  strid- 
ulating vein  in  marginella  ;  in  couloniana  the  field  is  broader,  with 
a  rounded  obtuse  angulation  at  the  extremity  of  the  vein,  which 
is  somewhat  heavier  and  longer." 

Two  females  in  my  collection  from  Mexico,  one  from  Jalapa, 
the  other  from  Orizaba,  differ  from  the  Florida  si^ecimens  only 
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in  their  slightly  larger  size  and  more  divergent  lateral  carinae  of 
pronotum.  These  are  probably  what  Rehn  considers  aS^.  quadrata 
Seudder  (1869c,  331),  as  that  is  the  only  species  he  mentions  as 
inhabiting  Mexico.  This  species  he  also  separates  from  margin- 
ella  and  coiiloniana  only  "by  the  greater  breadth  of  the  male  teg- 
minal  field,  with  margin  more  obtuse-angled  and  the  more  elong- 
ate stridulating  vein,"  and  states  that  Florida  females  of  coulon- 
iana  "are  almost  indistinguishable  from  Mexican  individuals," 
i.  e.,  females  of  what  he  considers  quadrata. 

An  examination  of  a  series  of  males  of  the  three  forms,  mar- 
ginella,  conloniana  and  quadrata.  in  the  Philadelphia  collections, 
shows  that  the  free  margin  of  the  left  tegmen  (m.  Fig.  163,  b,  c)  is 
slightly  more  obtusely  rounded  in  quadrata  than  in  couloniana, 
and  slightly  less  so  in  marginella  than  in  couloniana.  A  large 
series  would  probabh^  show  that  quadrata  is  a  synonym  of  cour 
loniana  and  that  the  latter  is  at  the  most  only  a  race  or  form  of 
marginella. 

VII.     TuRPiLiA  Stal,  1874,  16. 

This  genus  is  closely  allied  to  Microcentrum ,  its  species  differ- 
ing mainly  by  their  smaller  size  and  the  characters  given  in  the 
generic  key.  They  have  the  fastigium  much  narrower,  but  slight- 
ly decurved;  disk  of  pronotum  proportionally  longer  and  nar- 
rower, much  more  strongly  punctate ;  tegmina  relatively  more  lan- 
ceolate and  more  densely  reticulate ;  lobes  of  meso-  and  metasterna 
longer,  triangular,  their  tips  acute. 

224.     TuRPiLiA  ROSTBATUM    (Rehn   &   Hebard),   1905,   43.     Narrow-beaked 
Katydid. 

Size  medium,  the  sexes  subequal.  Bright  green,  more  or  les.i  suffused 
with  yellow;  in  dried  specimens  the  apical  half  or  more  of  tegmina  and 
protruding  tips  of  wings  usually  alone  green,  the  remainder  dull  brown- 
ish-yellow. Fastigium  as  described  in  key,  distinctly  sulcate,  its  apex 
rounded.  Disk  of  pronotum  with  lateral  carinae  evident  but  rounded, 
more  distinct  on  basal  half,  front  margin  broadly  and  shallowly  concave, 
hind  one  strongly  rounded;  humeral  sinus  rather  broad  and  shallow. 
Tegmina  ovate-lanceolate,  apex  narrowly  rounded,  surpassing  tips  of  hind 
femora  about  one-third  their  length.  Wings  protruding  4 — 5  mm.  beyond 
the  tegmina.  All  the  femora  feebly  spinulose  beneath.  Male  cerci  very 
long,  tapering,  nearly  straight,  surpassing  the  subgenital  plate,  their  tips 
armed  with  a  pair  of  minute  apical  teeth,  and  a  third  ventral  subapical 
one;  subgenital  plate  broad,  tapering,  its  lateral  carinae  faint,  apex  sub- 
truncate,  with  a  minute  median  rounded  notch;  styles  short,  feebly  taper- 
ing. Ovipositor  with  both  ventral  and  dorsal  margins  of  apical  half  finely 
crenulate,  the  apex  broad,  bluntly  rounded.  Length  of  body,  $ ,  20 — 21, 
9,  25—26;    of  pronotum,    $,  5.3,    $,  5 — 5.7;    of  tegmina,    $,  29—32,    9, 
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31—33;  of  hind  femora,  $  and  $,  15.5—16.5;  of  ovipositor,  5.5  mm. 
Greatest  width  of  tegmina,  7.5 — 8  mm.   (Fig.  164.) 

Punta  Gorda,  Fla.,  Nov.  15 — 17  (Davis).  Known  only  from 
the  southern  third  of  Florida  and  the  adjacent  kevs,  March — No- 
vember. R.  &  H.  (1914c, 
400)  state  that  at  Key 
West  in  July  it  was  taken 
only  at  night  on  button- 
wood,    Conocarpus    erecta 

Fig.  164     Female  type.    Natural  size.  (After  R.  &  H.)   ^      All  the  SpecimeUS  Were 

stalked  with  flash  lamp,  by  the  aid  of  their  song  which  was  low 
and  rasping,  much  like  zrrp-zrrp-zrrp.  At  Punta  Gorda  Davis 
found  it  not  uncommon  in  November  in  a  clump  of  mangroves. 

YIII.     Phrixa  Stai,  1874,  16.     (Gr.,  "bristling.") 

Species  of  large  size  and  broad  form,  having  the  occiput  con- 
vex; fastigium  of  vertex  horizontal,  subterete,  often  sulcate,  not 
continuous  with  frontal  fastigium;  eyes  small,  globose;  antennae 
longer  than  body,  setaceous;  disk  of  pronotum  compressed,  con- 
vex, rounded  into  the  lateral  lobes,  the  latter  perpendicular,  deeper 
than  long,  their  front  and  hind  margins  nearh'  straight  and  round- 
ed into  the  subangulate  lower  margin;  tegmina  very  broad,  cor- 
iaceous, opaque,  longer  than  wings,  their  apical  third  obliquely 
truncate,  the  overlapping  anal  field  triangular,  very  short  in  male, 
densely  punctate-reticulate,  with  stridulating  vein  subobsolete 
above  on  the  left  tegmen;  all  the  femora  sulcate  and  armed  with 
several  small  spines  beneath ;  lobes  of  mesosternum  rounded,  of 
metasternum,  transverse,  truncate  behind.  Males  with  supra-anal 
plate  elongate-triangular;  cerci  and  subgenital  plate  variable  as 
to  species.  Females  with  ovipositor  rather  long,  moderately 
curved ;  narrower  at  base  than  middle,  the  apex  oblique,  subacum- 
inate,  remotely  serrate  on  both  edges ;  subgential  plate  triangular, 
obtuse. 

This  genus  forms  a  sort  of  connecting  link  between  the  sub- 
families Phaneropterina^  and  Pseudophyllinae,  and  was,  until  1914, 
supposed  to  be  confined  to  Mexico,  six  species  having  been  de- 
scribed from  that  country,  one  of  which  is  now  known  to  occur  in 
Florida. 
225.     Phrixa  maya  Saussure  &  Pictet,  1897,  334.     Yucatan  Katydid. 

Size  large,  form  robust.  Uniform  leaf-green,  the  abdomen  fading  to 
greenish-yellow.  Occiput  sparsely  subgranulate;  fastigium  of  vertex  dis- 
tinctly impressed,  but  slightly  surpassing  the  scrobes  of  antennae;  lower 
margin  of  lateral  lobes  oblique,  subsinuate.     Tegmina  as  described  above. 
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the  tympanum  of  male  more  or  less  infuscate,  the  stridulating  vein  not 
visible  above.  Cerci  of  male  terete,  very  long,  strongly  semicircularly 
curved,  their  apical  portion  attenuate,  upcurved,  the  tips  black,  acute. 
Subgenital  plate  deeply  grooved  below,  the  lobes  narrow,  oblique,  trian- 
gular, the  apical  notch  shallow.  Other  characters  as  given  above. 
Length  of  body,  5,  21;  of  pronotum,  7;  of  tegmina,  33;  of  hind  femora, 
23  mm. 

This  Mexican  species,  described  from  Yucatan,  has  been  taken 
at  Miami,  Fla.,  by  both  Davis  and  Hebard.  The  former  (1914, 
197)  records  the  taking  of  a  single  male  after  night,  Sept.  22, 
while  "shining  the  road"  that  leads  through  Brickell's  Hammock 
with  a  lantern.  Hebard  (1915b,  457)  mentions  the  taking,  on 
March  5,  of  a  nymph  by  beating  heavy  shrubbery  in  a  dense  jungle 
at  the  same  place;  these  two  records  being  the  only  ones  of  both 
genus  and  species  from  the  United  States. 

Like  the  small  mantis,  Mantoida  maya  S.  &  Z.,  also  originally 
described  from  Yucatan,  P.  maya  is  a  tropical  introduced  form 
which  will  probably  be  found  only  sparingly  in  the  southern  third 
of  Florida. 

Subfamily  II.  PSEUDOPHYLLIN^. 

The  True  Katydids. 

Our  eastern  species  of  this  subfamily  are  insects  of  large  size, 
having  the  head  very  broad,  fastigium  of  vertex  short,  triangular, 
acute,  grooved  above,  crowded  by  the  prominent,  widely  margined 
antennal  scrobes;  eyes  small,  subglobose,  very  widely  separated; 
antennae  reaching  far  beyond  the  closed  tegmina ;  pronotum  saddle- 
shaped,  its  disk  with  faint  lateral  carinse,  rounded  into  the  perpen- 
dicular lateral  lobes,  front  margin  truncate,  hind  one  broadly 
rounded ;  prosternum  armed  with  two  slender  tapering  spines ; 
tegmina  very  broad,  ovate,  leaf-like,  usually  strongly  concave 
within,  whollj'  enclosing  the  abdomen,  their  anal  field  short,  trian- 
gular, overlapping,  the  sutural  margin  beyond  straight  or  feebly 
curved  into  the  broadly  rounded  tips,  the  costal  field  crossed  by 
numerous  straight  parallel  veinlets;  wings  shorter  than  tegmina; 
membranous,  very  thin,  rarely  used  in  flight;  meso-  and  metas- 
terna  not  lobed;  all  the  femora  sulcate  and  armed  beneath;  fore 
tibia?  without  apical  spines,  hind  ones  4-sided  with  all  the  margins 
spined;  first  two  joints  of  hind  tarsi  with  sides  sulcate.  Males 
with  stridulating  organ  very  highly  developed,  the  transparent 
speculum  of  each  tegmen  depressed  or  sunken  and  set  in  a  strong 
half-oval  frame,  the  left  or  upper  one  with  a  strong  stridulating 
cross-vein  near  the  base;  cerci  broad  at  base,  widely  forked,  the 
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tips  of  the  forks  usually  incurved  and  mucronate ;  subgenital  plate 
long,  narrow,  more  or  less  spear-shaped.  Females  with  ovipositor 
more  than  twice  as  long  as  pronotum,  sickle-shaped,  apex  acute, 
apical  third  of  lower  margin  very  finely  serrate ;  supra-anal  plate 
narrow,  twice  or  more  as  long  as  wide,  apex  rounded  or  sub- 
truncate. 

This  subfamily  is  richly  represented  in  the  tropical  countries 
of  the  world,  but  very  poorly  so  in  the  United  States,  where  only 
three  genera  and  half  a  dozen  or  so  species  occur.  They  are  for 
the  most  part  strictly  arboreal,  dwelling  amidst  the  foliage  of  the 
tallest  of  trees,  but  where  these  are  absent  they  live  in  the  or- 
chards and  shrubbery  about  small  towns  and  country  houses, 
Caudell  (1906,  32)  well  describes  their  habits  when  he  says :'  "The 
nights  may  resound  with  the  song  of  the  males  and  yet  the  listener 
never  sees  one  of  the  songsters.  This  is  accounted  for  by  the  habi- 
tat of  the  insect  which  is  in  the  tallest  trees  available.  The  young 
feed  on  the  leaves  and  very  probably  rarely  or  never  leave  the 
shelter  of  the  tree  upon  which  they  were  born.  •  *  ♦  Consid- 
erable doubt  exists  as  to  whether  or  not  these  tree  katydids  ever 
fly.  I  have  repeatedly  endeavored  to  persuade  specimens  to  fly 
and  have  succeeded  in  getting  them  to  spread  their  wings  and 
sail  to  the  ground,  alighting  with  a  thud,  but  no  attempt  was  made 
by  the  insects  toward  actual  flight.  They  probably  soar  from 
one  tree  to  another  after  the  manner  of  the  flying  squirrel." 

The  principal  literature  treating  of  our  species  of  Pseudophyl- 
linae  is  by  Kiley,  1874;  Brunner,  1895;  Blatchley,  1903;  Caudell, 
1906,  and  K.  &  H.,  1916. 

KEY  TO  EASTEBX  GEXEBA  OF  PSEUDOPHYLLIN^. 

o.  Disk  of  pronotum  scarcely  longer  than  wide,  the  lateral  lobes  sub- 
quadrate  or  deeper  than  long;  tegmina  broadly  ovate;  subgenital 
plate  of  male  with  apex  entire.  I.     Pterophtlla. 

aa.  Disk  of  pronotum  distinctly  longer  than  wide,  the  lateral  lobes  longer 
than  deep;  tegmina  somewhat  narrower,  elliptical;  subgenital  plate 
of  male  with  apex  deeply  forked.  II.     Lea. 

I.     Pterophylla  Kirby,  1828,  218.     (Gr.,  "wing"  +  "leaf.") 

Very  large  green  katydids,  possessing  the  characters  as  above 
set  forth  and  having  the  lateral  carinae  of  pronotum  evident  only 
near  the  base;  front  tibiae  unarmed  above,  middle  coxae  with  a 
basal  tubercle;  hind  femora  Avith  not  more  than  seven  spines  on 
the  lower  outer  carina;  supra-anal  plate  in  both  sexes  entire  or 
sulcate  above  only  on  basal  fourth ;  male  with  supra-anal  plate 
about  as  broad  as  long,  forks  of  cerci  strongly  divergent,  their 
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tips  separated  by  a  distance  greater  than  the  length  of  lower 
fork;  subgenital  plate  produced  into  a  long  spear-shaped  append- 
age, grooved  above. 

As  pointed  out  bj'  Kirby  (1906,  343)  this  generic  name  replaces 
Cyrtophyllus  Burm.  (1838,  697)  for  our  common  eastern  true  katy- 
dids. Caudell  (1906,  37)  recognized  four  species  as  belonging  to 
Cyrtophyllus,  three  of  which  he  described  as  new.  One  of  these 
(elongatus)  is  now  known  to  be  a  synonym  of  P.  camellifoUa 
{C.  perspicillatus)  while  another  is  placed  by  R.  &  H.  (1916)  as  a 
southern  race  of  that  species.  Our  two  eastern  forms  were  sepa- 
rated by  Caudell  as  follows : 

KEY    TO    EASTERN    FORMS    OF    PTEROPHYLLA. 

a.  Lower  branch  of  male  cerci  with  incurving  apical  portion  scarcely 
as  long  as  the  less  tapering  basal  portion,  the  apex  of  the  broad 
base  of  the  cercus  between  the  two  branches  less  enlarged;  tegmina 
of  female  broadly  rounded  apically,  the  posterior  (sutural)  margin 
usually  as  convex  as  the  costal  margin.  226.     camellifolia. 

aa.  Lower  branch  of  male  cerci  with  incurving  apical  portion  as  long  as 
the  thick,  uniformly  tapering  basal  portion,  the  cercus  between  the 
two  branches  much  enlarged,  forming  a  triangular  projection;  teg- 
mina of  female  narrowly  rounded  apically,  the  posterior  margin 
almost  straight.  226a.     inteemedius. 

226.     PTEROPHYLLA  CAMELLii^oLiA    (Fabricius),   1775,   283.     Northern  True 

Katydid. 

Size  large,  form  robust,  the  sexes  subequal.  Tegmina  dark  green; 
body,  head,  pronotum  and  legs  paler  green  tinged  with  yellow,  often  be- 
coming dull  greenish-yellow  in  drying;  tympanum  of  male  brown.  Disk 
of  pronotum  saddle-shaped,  coarsely  and  densely  punctate;  metazona 
broader  than  prozona,  usually  distinctly  sloping  from  the  broadly  rounded 
or  subangulate  hind  margin  to  the  principal  transverse  sulcus,  the  latter 
descending  on  lateral  lobes  much  farther  than  the  anterior  Sulcus;  pro- 
zona about  as  long  as  metazona,  crossed  at  middle  by  the  deep  anterior 
sulcus,  its  front  margin  truncate;  lateral  lobes  subquadrate,  all  their  mar- 
gins nearly  straight,  the  lower  angles  rounded.  Tegmina  as  described 
nnder  subfamily  heading,  those  of  female  about  two  and  one-half  times 
as  long  as  broad.  Male  with  lower  branches  of  cerci  about  one-fourth 
shorter  than  upper  ones,  their  tips  strongly  incurved  and  partly  clasping 
the  sides  of  the  elongate  subgenital  plate,  the  upper  forks  crossing  each 
other,  each  ending  in  a  minute  sharp  black  spine.  Ovipositor  as  described 
under  subfamily  heading.  Length  of  body,  $,  25 — 30,  $,  26 — 34;  of  pro- 
notum, $  and  9,  5.5 — 6;  of  tegmina,  $,  32 — 38,  9,  34 — 37;  of  hind  fe- 
mora, $,  18 — 21,  9,  19 — 23;  of  subgenital  spine,  $,  12 — 14.5;  of  oviposi- 
tor, 16.5 — 20  mm.  Width  of  pronotum,  $  and  9,  6 — 6.5;  of  tegmina,  $, 
17—20,   9,  14—16;  of  ovipositor,  3.2  mm.   (Fig.  165.) 

This  broad-winged  katydid  occurs  in  considerable  numbers 
throughout  Indiana,  but  is  much  more  commonly  heard  than  seen, 
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as  it  dwells  in  small  colonies  in  the 
densest  foliage  which  it  can  find,  such 
as  the  tops  of  shade  and  forest  trees, 
the  entwining  vines  of  the  grape  arbor, 
the  shrubbery  of  yards  and  orchards 
and  the  trees  along  fence  rows.  Its 
note  is  the  loudest  made  by  any  mem- 
ber of  the  family,  the  male  having  the 
musical  organ  larger  and  better  devel- 
oped than  in  any  other.  The  call  is  al- 
most always  begun  soon  after  dusk 
with  a  single  note  uttered  at  intervals 
of  about  five  seconds  for  a  half  dozen 
or  more  times.  This  preliminary  note 
gives  the  listener  the  impression  that 
the  musician  is  tuning  his  instrument, 
preparatory  to  the  well-known  double 
call  which  is  soon  begun  and  kept  up 
almost  continuously  from  dark  till 
dawn.  Occasionally,  in  warm  cloudy 
weather,  this  call  is  made  by  day,  and 
if  the  musician  is  located  he  will  some- 
times be  found  resting  on  the  topmost 
(After  Harris.)  jg^^f  Qf  ^  shrub.  Swinging  to  and  fro 

as  the  breezes  blow,  and  sounding  his  cymbals  in  seeming  unison 
with  the  movement.  This  katydid  reaches  maturity  in  southern 
Indiana  by  mid-July.  The  song  has  been  heard  in  Crawford  Coun- 
ty as  early  as  July  10,  and  as  late  as  Oct.  27,  and  a  single  female 
was  captured  in  LaPorte  County,  near  Lake  Michigan,  on  Octo- 
ber 15. 

In  a  Putnam  County  farmyard  I  listened  for  hours,  one  August 
night,  to  the  serenade  of  a  band  of  katydids.  They  seemingly  tried 
to  outdo  themselves  for  my  benefit.  But  to  them  I  was  a  nonen- 
tity— an  unknown  being.  No  thought  of  me  or  of  my  attentive 
ear  lurked  in  or  passed  through  their  brains,  as  they  clashed  their 
cymbals  in  every  shrub  and  tree  around  the  old  farm  house.  One 
idea  alone  possessed  the  minds  of  the  male  musicians.  That  idea 
was  love — passion — "that  greatest  thing  in  the  universe."  Long 
and  loud  the  cymbals  sounded,  each  shuffle,  each  note,  doubtless 
accompanied  by  the  wish  that  the  next  would  call  from  the  skies, 
from  the  branches  above  or  about  them — from  anywhere,  it  mat- 
tered not — one  of  their  form  and  kind.  One  to  whom  they  could 
"whisper  sweet  nothings" — one  whom  they  could  caress  tenderly 


Fig.    i6s.      Male.     Natural  size. 
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with  long  antennae — one  whom,  in  time,  they  could  clasp  lovingly 
with  their  slender  limbs  and  forget  cymbals,  calls,  skies,  food, 
efirth,  everything  in  that  long  embrace  which  is  to  them  the  acme, 
the  one,  the  highest  object  of  their  mature  existence. 

The  serenade  continued  thus,  almost  unbroken,  from  dusk  till 
dawn.  A  serenade  it  was  in  truth — a  song  of  love — of  passion, 
poured  out  to  the  listetiing  ears  of  the  other  sex.  At  times  a  sin- 
gle player  dropped  out  of  the  chorus.  His  work,  his  love-calls  had 
not  been  in  vain.  From  some  leafy  retreat,  where  she  had  been 
hidden  by  day,  a  lady  katydid  slowly  emerged,  and,  entranced  by 
the  song — by,  to  her  ears,  the  tender  wooing  notes — drew  nearer 
and  nearer  unto  the  charmed  circle  whence  the  cymbals  clanged 
and  shuffled.  Their  notes  became  less  vigorous.  More  softly  they 
fell  upon  her  ear,  until  finally,  as  she  coyly  advanced  they  ceased 
and  the  caress  of  the  antennae  took  their  place.  The  other  musi- 
cians noted  the  absence  of  one  of  their  chorus,  and  sounded  their 
drums  the  louder,  but  for  most  of  them  their  labor  was  in  vain. 
Many  of  them  doubtless  go  through  life  unblessed  by  the  presence 
of  the  gentler  sex,  clanging  their  nightly  calls  from  mid-July  to 
the  coming  of  the  hoar-frost,  and  to  its  biting  nips  finally  suc- 
cumbing, possessed  by  the  thought — if  a  katydid  can  think — that 
this  earth  is  a  desolate  and  cruel  abiding  place  for  such  as  they. 
So  have  the  most  of  bachelors — human  and  otherwise — doubtless 
thought,  as  in  the  past  they  yielded  up  the  ghost. 

The  known  range  of  this  true  katydid  extends  from  New  Eng- 
land and  London,  Ont.,  west  to  Michigan  and  northern  Illinois, 
and  south  and  west  to  North  Carolina,  northern  Georgia  and  cen- 
tral Kansas.  In  New  England  it  has  been  definitely  recorded 
only  from  Massachusetts  and  Connecticut,  Scudder  (1900a,  103) 
stating  that  it  is  found  in  isolated  colonies  in  the  former  State 
and  more  generally  but  still  locally  in  Connecticut.  Davis  (1889) 
mentions  it  as  occurring  on  Staten  Island,  N.  Y.,  in  late  July  and 
August.  Walker  (1904a,  330)  states  that  it  is  common  at  Niag- 
ara, and  that  he  had  often  heard  it  at  Yonkers,  N.  Y.  Caulfield 
(1888)  records  the  only  Ontario  specimen  as  taken  at  electric 
light  in  London.  It  is  not  mentioned  in  any  of  the  local  Michigan 
lists  at  hand,  though  stated  by  Pettit  and  McDaniel  to  have  been 
recorded  from  the  State.  Lugger,  though  giving  a  description 
and  an  account  of  its  habits  (1898,  226),  does  not  record  it  from 
Minnesota  but  says:  ''If  found  in  this  State  it  will  very  likely 
occur  in  small  colonies."  Ball  (1897)  mentions  it  as  rare  at 
Ames,  Iowa,  while  Bruner  (1893a,  29)  records  it  as  not  rare  in 
the  eastern  or  wooded  part  of  Nebraska.    The  records  south  and 
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southwest  of  New  England  are  more  numerous,  a  number  of  them, 
as  far  as  northern  Georgia,  being  given  bv  R.  &  H.  (1916,  257). 
Caudell  (1906,  38)  states  that  it  is  found  in  Kansas. 

Most  of  the  above  records  have  been  made  under  the  names 
Platyphyllnm  concavum  Harr.  (1841,  12S),  Cyrtophyllus  concavus 
Scudder  (1862,  444)  and  Cyrtophyllus  persplcillatus  Burm.  (1838, 
697) ,  all  of  which  are  synonyms  of  PterophyVa  camellifolia  (Fab,). 
The  female  was  described  by  Fabricius  as,  Locusta  camellifolia, 
and  in  the  next  line  he  described  the  male  as  L.  perspicillata,  the 
former  name  therefore  having  priority.  The  Cyrtophyllus  elong- 
atus  Caudell  (1906,  40)  is  also  a  synonym  of  P.  camellifolia. 

Of  the  call  of  this  species  Scudder  (1875e)  has  written: 

"The  note,  which  sounds  like  xr.  has  a  shocking  lack  of  melody;  the 
poets  who  have  sung  its  praise  must  have  heard  it  at  the  distance  that  lends 
enchantment.  In  close  proximity  the  sound  is  excessively  rasping  and 
grating,  louder  and  hoarser  than  I  have  heard  from  any  other  of  the  Lo 
custarians  in  America  or  in  Europe,  and  the  Locustarians  are  the  noisest 
of  all  Orthoptera.  Since  these  creatures  are  abundant  wherever  they 
occur,  the  noise  produced  by  them,  on  an  evening  specially  favorable  to 
their  song,  is  most  discordant.  Usually  the  notes  are  two  in  number, 
rapidly  repeated  at  short  intervals.  Perhaps  nine  out  of  ten  will  ordi- 
narily give  this  number,  but  occasionally  a  stubborn  insect  persists  in 
sounding  the  triple  note — ('Katy-she-did') ;  and  as  katydids  appear  de- 
sirous of  defiantly  answering  their  neighbors  in  the  same  measure,  the 
proximity  of  a  treble-voiced  songster  demoralizes  a  whole  neighborhood, 
and  a  curious  medley  results;  notes  from  some  individuals  may  then  be 
heard  all  the  while,  scarcely  a  moment's  time  intervening  between  their 
stridulations,  some  nearer,  others  at  a  greater  distance;  so  that  the  air  is 
filled  by  these  noisy  troubadours  with  an  indescribably  confused  and  gra- 
ting clatter." 

Caudell  (1906,  32)  says:  "The  female  of  this  katydid  is  unique 
among  Orthopterous  insects,  so  far  as  known,  in  that  they  stridu- 
late  in  a  manner  similar  to  that  of  the  males.  The  tegmina  are 
partially  opened  and  closed  just  as  are  those  of  the  males  during 
stridulation.  The  roughened  surface  of  the  triangular  anal  areas 
rub  over  each  other,  like  the  tympani  of  the  males,  the  right  teg- 
men  sliding  beneath  the  left  one.  The  resulting  sound  is  a  sharp, 
scraping  note,  heard  easily  for  several  yards.  This  sound  is  made 
by  the  female  when  disturbed  by  handling,  but  whether  or  not  it  is 
ever  made  voluntarily  in  nature  is  not  known,  but  it  presumably 
is  when  the  insect  is  disturbed  by  any  cause." 

According  to  Riley  (1874,  167)  the  eggs  of  the  true  katydid 
are  thrust,  by  means  of  the  sharp  ovipositor,  into  crevices  and  soft 
substances,  and  probably,  in  a  state  of  nature,  into  the  crevices  of 
loose  bark,  or  into  the  soft  stems  of  woody  plants.    They  are  of  a 
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dark  slate  color,  about  6.5x2  mm.  in  size,  very  flat,  pointed  at 
each  end,  and  with  the  edges  beveled  off  or  emarginate.  Caudell 
(1906,  33)  mentions  a  female  that  was  found  on  Plummer's  Island, 
Md.,  with  the  ovipositor  inserted  into  the  bark  of  a  small  elm  tree 
a  few  feet  above  the  ground.  Later  (1918,  112)  he  records  one 
as  ovipositing  in  the  bark  of  the  black  walnut. 

226a.     Ptebophylla  camellifolia  intebmedia  (Caudell),  1906,  41.     South- 
ern True  Katydid. 

Smaller  than  the  average  camellifolia.  Color  the  same.  Pronotum 
with  anterior  transverse  sulcus  less  deeply  impressed.  Tegmina  of  female 
narrower,  the  hind  margin,  when  spread,  nearly  straight,  the  tip  narrowly 
rounded.  Cerci  of  male  as  described  in  key.  Length  of  pronotum,  $ ,  5, 
$,  5.5;  of  tegmina,  ^ ,  34,  $,  35.5;  of  hind  femora,  ^ ,  21,  $,  20—21.5;  of 
subgenital  plate  $ ,  13 ;  of  ovipositor,  18  mm.  Width  of  tegmina,  $ ,  18, 
$ ,  14  mm. 

Hollister,  Mo.,  July  22  (Davis).  Caudell's  types  were  from 
Biloxi,  Miss.,  and  Wellsboro,  Texas.  K.  &  H.  (1916,  257)  have 
recorded  a  male  from  North  Carolina  and  placed  intermedia  as 
the  southern  race  of  camellifolia,  stating  that  their  male  is  inter- 
mediate between  Caudell's  types  and  typical  camellifolia.  The 
Missouri  specimen  at  hand  is  a  female  having  the  tegmina  as  de- 
scribed by  Caudell.  A  large  series  from  the  territory  south  of  the 
known  range  of  camellifolia  will  be  necessary  to  fix  the  true  status 
of  intermedia. 

II.    Lea  Caudell,  1906,  42.     (Without  meaning.) 

Larger,  more  elongate  species  than  those  of  Pterophylla,  hav- 
ing the  head  narrower,  vertex  much  the  same ;  disk  of  pronotum 
about  one-half  longer  than  the  middle  width,  rugose,  the  prozona 
one-fourth  longer  than  metazona ;  lateral  lobes  perpendicular,  one- 
third  longer  than  high,  hind  margin  straight,  oblique,  rounded 
into  the  straight  lower  one;  tegmina  elongate-elliptical,  two  and 
a  half  times  as  long  as  the  middle  breadth,  both  margins  feebly 
curved  into  the  broadly  rounded  tii)s,  the  venation  of  the  costal 
field  as  in  Pteropliylla.  All  the  femora  armed  below  and  the  mid- 
dle and  hind  tibiae  above.  Male  with  shrilling  organ  as  in  Pter- 
ophylla;  supra-anal  plate  triangular,  nearly  twice  as  long  as  wide; 
cerci  widely  forked,  the  base  between  the  forks  concave,  branches 
slender,  tapering,  the  upper  ones  incurved  and  crossed,  the  lower 
ones  upcurved  and  subparallel ;  subgenital  plate  long,  slender,  up- 
curved,  grooved  above  and  beneath,  deeply  and  narrowly  forked  at 
apex,  the  tips  acute.  Female  with  ovipositor  much  as  in  Pter- 
ophylla,  slightly  narrower  and  more  upcurved;  supra-anal  plate 
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twice  as  long  as  wide,  its  apex  narrowly  rounded;  cerci  subcylin- 
drical.  tapering,  the  tips  slightly  forked.  A  very  distinct  genus, 
as  shown  by  the  characters  given  in  key  and  above.  Only  one 
species  is  so  far  known. 

227.     Lea  flobidexsis   (Beutenmuller),  1903,  637.     Florida  Katydid. 

Green  or  greenish-yellow  fading  to  dull  yellow,  the  tympanum  of  male 
brown.  Antennae  twice  as  long  as  body.  Pronotum  with  two  transverse  sulci 
feebly  impressed,  front  margin  broadly  convex,  hind  one  subtruncate  or 
very  broadly  rounded,  lateral  carinae  rounded  and  vague  on  prozona,  more 
distinct  on  metazona;  lower  front  angle  of  lateral  lobes  narrowly  rounded. 
Other  structural  characters  as  given  above.  Length  of  body,  $ ,  32 — 43, 
2,  35—39;  of  pronotum,  $,  6.5—8,  $,  7.2—8.5;  of  tegmina,  $,  32—37, 
9,  34—35;  of  hind  femora,  $,  23 — 28,  $,  26 — 27;  of  subgenital  plate,  $, 
12;  of  ovipositor,  14  mm.     Width  of  tegmina,  $,  13 — 15,  9,  15 — 18  mm. 

LaGrange,  Fla.,  June;  Pablo  Beach,  Fla.,  Aug.  13  {Dams). 
Known  only  from  Florida,  and  so  far  found  only  in  a  narrow  strip 
along  the  east  coast  from  Pablo  Beach  to  Miami.  The  type  of 
Beutenmuller  was  from  near  Grant,  and  he  says  that  it  lives  in 
the  tops  of  live-oak  trees,  the  note  of  the  male,  being  a  continuous 
"kerr-lcerr-kerrlcerr:'  with  about  one  second  interval  of  rest. 
K.  &  H.  (1907,  302)  record  the  taking  in  August  of  numerous  spe- 
cimens at  Pablo  Beach,  where  it  was  apparently  abundant  "in 
bushes  about  eight  to  ten  feet  high  growing  on  the  land  face  of  the 
dunes.  The  note  is  much  lower  than  in  P.  camellifoUa ,  decidedly 
weaker,  and  consisting  of  single  notes  separated  by  regular  in- 
tervals." 

Davis  (1914,  198)  records  L.  floridensis  from  LaGrange,  Sept. 
10 — 12,  and  says :  "We  sometimes  heard  among  the  oaks  and  cab- 
bage palms,  but  not  in  the  pine  woods,  a  low  chluck,  chluck,  evi- 
dently the  call  of  some  large  insect,  though  its  carrying  power  was 
poor  and  one  had  to  be  quite  near  in  order  to  hear  it.  There  were 
several  of  the  insects  about,  and  one  evening  when  the  moon  was 
shining  brightly  and  with  the  aid  of  a  lantern,  one  was  discovered 
among  the  leaves  of  a  cabbage  palm.  Enough  was  seen  to  identify 
it  with  Cyrtophyllus  floridensis  and  the  next  day  I  knocked  a  fe- 
male of  the  same  species  from  a  cabbage  palm  into  my  umbrella. 
A  nymph  was  found  at  night  hanging  from  moss  on  a  low  palm- 
etto, drying  itself,  having  just  shed  its  skin.  This  nymph  was 
brownish  in  color,  but  the  adult  male  and  female  were  all  green. 
Near  Miami,  180  miles  to  the  south  of  LaGrange,  one  of  these 
insects  was  heard  stridulating  every  evening  in  the  latter  part  of 
September.  It  lived  among  the  Spanish  moss  in  a  large  oak  in  a 
clearing,  and  as  it  always  took  alarm  at  the  light  of  my  lantern 
it  could  not  be  observed,  much  less  collected." 
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Subfamily  III.  COPIPHORI^^. 
The  Cone-Headed  Grasshoppers. 

"Happy  insect!  what  can  be 

In  happiness  compared  to  thee? 

Fed  with  nourishment  divine. 

The  de^yy  morning's  gentle  wine, 

Nature  waits  upon  thee  still, 

And  thy  verdant  cup  does  fill; 

'Tis  filled  wherever  thou  dost  tread. 

Nature's   self   thy   Ganymede." — Cowley. 

Species  of  medium  or  large  size,  having  the  vertex  projected 
forward  in  the  form  of  a  cone,  sometimes  blunt,  more  often  pro- 
longed and  pointed,  this  usually  bearing  on  its  lower  surface  a 
small  basal  tooth;  face  long,  very  oblique;  eyes  small;  pronotum 
with  not  more  than  one  transverse  sulcus;  prosternum  with  two 
slender  spines;  tegmina  seldom  expanded  at  middle,  both  they 
and  the  wings  fully  developed  (except  in  Belocephalus)  ;  shrilling 
organ  of  male  well  developed,  its  cross-vein  prominent;  hearing 
organs  present  near  base  of  front  tibiae;  front  coxae  with  a  spine 
on  outer  side;  fore  tibiae  without  apical  spines;  hind  femora  slen- 
der, much  thickened  at  base;  hind  tibiae  armed  beneath  with  two 
rows  of  short  spines  and  above  with  three  pairs  of  apical  spurs ; 
tarsi  depressed,  their  first  two  joints  sulcate  lengthwise  on  the 
outer  side. 

Karney  (1912)  recognized  43  genera  as  belonging  to  this  sub- 
family, only  four  of  which  occur  with  us.  The  principal  literature 
dealing  especially  with  the  American  species  is  as  follows:  Red- 
tenbacher,  1891 ;  Blatchley,  1893,  1903 ;  Saussure  &  Pictet,  1897— 
1899;  Karney,  1907,  1912;  Davis,  1912a,  1914,  1915;  Rehn  &  He- 
bard,  1915,  1916. 

KEY    TO    EASTERN    GENERA   OF    COPIPHORIN.E. 

a.     Tegmina  lobiform,  covering  less  than  half  the  abdomen;  wings  want- 
ing or  very  rudimentary.  I.     Belocephalus. 
aa.     Tegmina  and  wings  well  developed. 

b.     Fastigium  triquetrous  or  three-sided,  flat,  very  rugose  above  and 

ending  in  a  short,  strongly  decurved.  spine.  II.     Pyrgocorypha. 

&b.     Fastigium   not   triquetrous,   usually  conical,   convex   and   nearly 

smooth  above,  the  tip  not  ending  in  a  decurved  spine. 

c.     Fastigium  with  a  tooth  beneath,  its  lower  face  on  a  slightly 

higher   plane    and   well    separated    from    the    median    facial 

ridge;    tegmina    much    surpassing   hind    femora,    their    tips 

broadly  rounded.  III.     Neoconocephalus. 

cc.     Fastigium  without  a  tooth  beneath,  its  lower  face  on  the  same 

plane  and  scarcely  separated  from  the  median  facial  ridge; 

tegmina  usually  surpassed  by  hind  femora,  their  tips  then 

acute  or  narrowly  rounded.  IV.     Homobocoryphus. 
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I.     Belocephalus  Scudder,  1875,  458.     (Gr.,  "sharp"  +  "head.") 

The  Wingless  Cone-Headed  Grasshoppers. 

Medium  sized  Tettigoniids  of  rather  robust  form,  having  the 
vertex  usually  strongly  produced  in  the  form  of  a  stout,  sharply 
pointed  cone  bearing  on  its  lower  face  a  small  basal  tooth;  eyes 
small,  not  prominent;  prouotum  subcylindrical,  front  and  hind 
margins  subtruncate  or  rounded,  transverse  sulcus  at  apical  third 
very  faint,  lateral  lobes  longer  than  deep,  their  lower  margin 
nearly  straight,  its  angles  obtusely  rounded ;  tegmina  of  males 
shorter  than  pronotum,  with  shrilling  organ  well  developed,  part- 
ly transparent,  those  of  females  very  small,  widely  separated  lat- 
eral pads  reaching  only  to  second  dorsal  abdominal  segment ;  front 
and  middle  femora  subequal  in  length,  armed  beneath  on  outer 
margin  with  two  to  five  minute  teeth ;  hind  femora  slender,  their 
lower  outer  margins  with  eight  to  ten,  and  inner  with  three  to  five 
rather  stout  teeth,  lower  lobe  of  knees  ending  in  a  small,  acute 
spine.  Male  with  supra-anal  plate  very  broad,  triangular,  deeply 
emarginate  at  apex ;  cerci  very  stout,  strongly  incurved  and  deep- 
ly forked  at  apex,  the  upper  prong  of  fork  the  more  slender  (Fig. 
166,  c,  x) ;  subgenital  plate  broad,  feebly  emarginate  and  bearing 


Fig.  1 66.  Supra-anal  plates  of  males  of  Belocephalus,  showing  the  form  of  the  notch, 
a,  of  sabalis;  b,  sleighti;  c,  siibapterus;  d,  excoTatus;  e,  rehni;  f,  nticanopy;  x,  male  cerci 
of  subapterus.      (After  Davis.) 

each  side  of  the  notch  a  very  small,  one-jointed  style  set  in  a  shal- 
low socket.  Ovipositor  rather  stout,  nearly  straight,  half  or  more 
the  length  of  body. 

The  species  are  usually  dimorphic  in  color,  either  a  nearly  uni- 
form pale  green  or  pale  brown,  the  males  being  more  often  of  the 
former  hue.  Since  they  cannot  fly  and  are  not  active  walkers, 
each  colony  is  confined  closely  to  its  original  environment,  thus 
causing  minor  modifications  of  structure  in  isolated  areas. 

The  genus  was  founded  on  a  single  Florida  species  and  up  to 
1912  was  considered  monotypic.  Since  that  date  seven  additional 
nominal  species  have  been  described  by  Davis  and  R.  &  H,,  all 
from  the  southern  States.  As  only  one  of  the  eight  has  been  taken 
by  me,  Mr.  Davis  kindly  prepared  the  following  key  to  the  species. 
This  is  based  largely  upon  the  males,  the  females  being  very  diffi- 
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cult  of  separation.  As  will  be  noted  farther  on,  I  consider  some 
of  the  forms  treated  in  the  key  as  only  varieties  of  the  older  named 
species. 

KEY  TO  SPECIES  OF  NORTH   AMERICAN  BELOCEPHALU8. 

.a.    Vertex  of  head  produced  as  a  stout  subcylindrical  thorn,  tapering 
apically. 
&.     Outer  extremities  of  subgenital  plate  not  bent  upward  and  in- 
ward, nor  produced  into  points, 
c.     Antennae  unicolorous;   body  of  male  about  40  mm.  in  length. 

d.  Supra-anal  plate  with  inner  sides  of  V-shaped  notch  nearly 

straight  (Fig.  166,  a) ;  hind  femora  about  20  mm.  in  length. 

228.      SABALIS. 

dd.     Supra-anal  plate  with  inner  sides  of  V-shaped  notch  curved 
(Fig.  166,  b);  hind  femora  about  18  mm.  in  length. 

228a.       SLEIGHTI. 

cc.     Antennae  spotted  or  annulated;  body  of  male  usually  less  than 
40  mm.  in  length. 

e.  Length  of  body  more  than  30  mm. 

f.  Supra-anal  plate  with  V-shaped  notch  broadly  open,  and 
with  sides  straight  (Fig.  166,  c);  length  of  body  about 
34  mm.;  a  more  slender  species  than  davisi. 

229.   SUBAPTERUS. 

ff.     Supra-anal   plate  with  V-shaped   notch  not  broadly  open; 
sides  of  notch  curved;  length  of  body  about  35  mm. 

229a.     DAVISI. 
ee.     Length   of   body   about    24   mm.;    supra-anal    plate   with   V- 
shaped  notch  narrow,  its  inner  sides  a  little  curved,  the 
excavated  part  surrounding  the  notch  with  sides  declivit- 
ous   (Fig.    166,    d.)  230.     excavatus. 
6b.     Outer  extremities  of  subgenital   plate  bent  upward  and  inward 
and  produced   into  sharp  points;    antennae  spotted;    length  of 
body  about  34  mm.  229b.     hebabdi. 
aa.     Vertex  of  head  rounded,  not  produced  as  a  sharp  pointed  thorn. 

g.  Outer  extremities  of  subgenital  plate  not  bent  upward  and  in- 
ward into  points;  supra-anal  plate  with  V-shaped  notch  very 
broad,  its  inner  sides  straight  (Fig.  166,  e) ;  length  of  body  of 
male  about  25  mm.  231.     behni. 

gg.  Outer  extremities  of  subgenital  plate  bent  upward  and  inward 
and  produced  into  points;  supra-anal  plate  with  V-shaped  notch 
not  very  broadly  open,  its  inner  sides  curved  (Fig.  166,  f ) ; 
length  of  body  of  male  about  30  mm.  232.     micanopy. 

228.     Belocephalus  sabalis  Davis,  1912a,  123.     Palmetto  Cone-head. 

Male. — Size  large  for  the  genus,  form  robust.  Color  usually  uniform 
green,  mandibles  and  often  the  clypeal  suture  black.  Fastigium  nearly  as 
long  as  head  behind  the  eyes,  sharply  pointed,  its  tip  and  that  of  the  lower 
basal  tooth  black.  Antennae  about  as  long  as  body,  uniform  pale  yellow. 
Disk  of  pronotum  feebly  rugose,  lateral  lobes  more  strongly  so.  Tegmina 
less  than  two-thirds  the  length  of  pronotum,  their  tips  broadly  obliquely 
rounded.     V-shaped    notch   of   supra-anal    plate   about   as    wide   as    deep. 
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reaching  one-third  to  middle  of  plate.  Female.— Usually  pale  brown  with 
two  very  narrow  fuscous  stripes  extending  from  near  tip  of  fastigium  back 
to  middle  third  of  abdomen  or  beyond  (these  also  present  in  the  brown 
males),  the  space  between  them  darker  on  head  and  pronotum.  Tegmina 
very  small,  oblong  pads,  their  inner  edges  not  reaching  the  darker  stripes 
on  abdomen.  Ovipositor  strongly  tapering  to  an  acute  apex,  its  apical 
half  feebly  upcurved.  Length  of  body,  $,  40—41,  $,  45;  of  fastigium 
beyond  base  of  antennae,  $,  3.5,  9,  4.5;  of  pronotum,  $,  8.6—10.4,  9,  9— 
10;  of  tegmina,  $,  5.2—7.7,  9,  2—3;  of  hind  femora,  $,  16—20,  9,  21— 
21.8;  of  ovipositor,  16—18  mm.   (Fig.  167.) 


Fig.    167.     Female.    X    i-7'      (Original,  by  Fox.) 

Miami  and  Parish,  Fla.,  Sept.  22— Oct.  17  (Davis).  Ft.  Myers, 
Fla.,  Sept.  17,  one  green  female,  Gainesville  collection.  Described 
from  Punta  Gorda  and  recorded  also  by  R.  &  H,  and  Davis  from 
Homestead,  Marathon,  Cocoanut  Grove  and  Pineland,  Fla.,  July 
— November.  A  subtropical  species  known  only  from  the  southern 
third  of  Florida.  The  females  appear  to  be  far  less  numerous 
than  the  males. 

Of  its  habits  Davis  (1912a,  122)  says:  "At  Punta  Gorda  in 
November,  the  males  would  perch  on  the  topmost  leaf  of  a  scrub 
palmetto  and  stridulate  a  song  hardly'  to  be  distinguished  from 
the  rapid  ik-ik-ik  of  the  Conocephalus  ensiger  of  the  northeastern 
United  States.  They  fed  on  the  palmetto,  their  powerful  jaws  en- 
abling them  to  gnaw  the  tough  leaves."  At  Homestead  R.  &  H. 
(1914c,  401)  found  "the  species  \qvy  common  on  scrub  palmetto, 
Serenoa  serrulata  (Michx.)  in  the  pine  woods,  and  only  at  night, 
when  their  stridulations  permitted  stalking  with  a  flash-lamp. 
The  song  was  faint,  and  ceased  on  an  approach  of  even  as  much 
as  twenty  feet.  However,  they  were  easy  to  capture  when  located, 
as  they  almost  invariably  made  no  attempt  to  escape,  but  instead 
merely  slipped  down  the  palmetto  leaf  a  few  inches  or  around  to 
the  other  side  and  there  flattened  themselves  out  with  caudal 
limbs  extended  backward  and  cephalic  limbs  forward.  When 
picked  up  they  would  violently  attempt  to  bite  their  captor,  and 
if  successful  could  inflict  a  painful  bite  on  a  tender  portion  of 
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the  hand.  Their  note  is  very  low  and  consists  of  a  succession  of 
sounds  like  zip-zip-zip-zip-zip-zip-zip-zip."  Of  a  specimen  kept  in 
captivity  Hebard  (1915b,  458)  says:  "Its  actions  show  how  abso- 
lutely nocturnal  the  species  is ;  this  specimen  resting  rigid  in  some 
concealed  position  during  the  day,  with  cex)halic  limbs  and  an- 
tennae directed  straight  forward  and  median  and  caudal  limbs 
straight  backward,  but  at  night  moving  actively  about  and  ex- 
tremely alert  and  rapid  in  its  movements." 

228a.     Belocephalus  sabalis  sleighti  Davis,  1914,  199.     Pine  Key  Cone- 

head. 

Size,  form  and  color  of  B.  sabaUs.  Differs  only  in  having  the  fas- 
tigium  and  hind  femora  a  little  shorter  and  in  the  form  of  the  V-shaped 
notch  of  supra-anal  plate.  In  sabaUs  the  sides  of  this  notch  are  straight 
with  the  apical  angle  (point  of  the  V)  acute.  The  prongs  formed  by  the 
V  have  their  extreme  tips  acute  and  located  at  the  middle  of  each  prong, 
(Fig.  166,  a.)  In  sleighti  the  notch  is  slightly  deeper,  the  apical  angle 
narrowly  rounded  and  the  inner  sides  of  the  V  concave,  so  that  the  tips  of 
the  resulting  prongs  are  more  obtuse  and  located  on  their  outer  margins 
(Fig.  166,  &.) 

Big  Pine  Key,  Fla.,  July  19,  Sept.  19  (Davis).  In  the  meas- 
urements of  a  series  of  sahalis  given  by  R.  &  H.  (1914c,  401)  the 
length  of  the  hind  femora  is  shown  to  vary  from  15.9  to  19.7  mm. 
and  the  "length  of  fastigium  from  the  eyes"  from  3.1  to  4.5  mm. 
The  measurements  of  these  parts  given  by  Davis  in  his  descrip- 
tion of  sleighti  and  in  the  key  fall  well  within  the  individual 
variations  of  sahalis  shown  by  R.  &  H.  The  slight  difference  in 
the  form  of  supra-anal  notch  of  male  I  consider  also  as  well  with- 
in the  limits  of  specific  variation  of  such  organs,  as  it  has  been 
previously  shown  that  the  secondary  genital  organs  of  the  males 
of  Orthoptera  are  more  subject  to  variation  than  any  other  part 
of  the  body.  I  therefore  regard  sleighti  as  only  an  incipient 
species  or  variety  of  sahalis,  the  slight  differences  in  structure  be- 
ing due  to  some  feature  of  environment  or  inherited  tendency,  as 
yet  unexplained.  B.  sleighti  was  described  from  Big  Pine  Key 
and  has  not  been  recorded  elsewhere.  It  was  also  found  on  saw 
palmetto  and,  says  Davis,  had  a  "song  much  like  that  of  B. 
sahalis,"  its  habits  and  note  thus  being  additional  evidence  of  its 
specific  identity  with  that  species. 

229.     Belocephalus   subapterus    Scudder,   1875,   459.     Half-winged   Cone- 
head. 

Male. — Size  medium  for  the  genus;  form  moderately  robust.  Color 
usually  pale  green  tinged  with  yellow,  with  two  narrow  dark  stripes  ex- 
tending from  middle  of  fastigium  to  hind  margin  of  pronotum;  tip  of 
fastigium,   basal   tooth   of   same,   clypeal   suture   and   mandibles   shining 
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black;  basal  halves  of  antennae  spotted  or  ringed  with  dark  brown;  fore 
femora  often  with  a  row  of  small  brown  dots  on  outer  face.  Fastigium  as 
long  as  the  occiput,  strongly  tapering  to  a  sharp  decurved  point.  Disk  of 
pronotum  twice  as  long  as  wide,  slightly  rugose,  the  lateral  lobes  much 
more  so.  Tegmina  as  long  as  pronotum,  their  tips  narrowly  obliquely 
rounded.  Notch  of  supra-anal  plate  distinctly  wider  than  deep  (Fig.  166,  c.) 
Female. — Usually  brown,  with  the  interval  between  the  narrow  fuscous 
stripes  on  head  and  pronotum  darker.  Tegmina  as  in  sabalis.  Ovipositor 
slightly  longer  than  hind  femora,  less  tapering  and  with  tip  more  obtuse 
than  in  sabalis.  Length  of  body,  $,  28 — 34,  $,  30—38;  of  fastigium  be- 
yond the  eye,  $,  2.6—3.2,  5,  3.5—4;  of  pronotum,  $,  6.2—8,  9,  8—8.5; 
of  tegmina,  $,  8—8.5,  5,  3—3.5;  of  hind  femora,  $,  14—17,  2,  17—19; 
of  ovipositor,  19—21  mm.  (Fig.  168.) 


^3=3^°^ 


Fig.   168.     Male   X    2.     (Original  by  Fox.) 

Gainesville,  Sanford  and  Dunedin,  Fla.,  Oct.  14 — Jan.  13 
(W.  S.  B.).  Three  specimens  were  taken  at  Sanford  Jan.  11  and 
12,  from  between  boards  of  a  lumber  pile  and  two  at  Dunedin, 
Jan.  13,  from  beneath  a  board  near  the  border  of  a  pond,  thus 
showing  that  the  adults  in  central  Florida  sometimes  hibernate. 
Scudder's  types  were  females  from  N.  E.  Florida,  and  the  species 
has  been  recorded  from  many  points  in  the  northern  half  of  that 
State.  It  has  also  been  taken  by  R  &  H.  (1916,  258)  at  Florence, 
Ashley  Junction  and  Yemassee,  S.  Oar.,  and  at  numerous  stations 
in  Georgia.  They  state  that  it  is  most  abundant  in  Georgia  in 
early  December,  and  is  then  found  mostly  amongst  the  shrub- 
bery and  other  undergrowth  of  open  pine  woods  and  palmetto 
hammocks. 

229a.     Belocephalus    subapterus    davisi    Rehn    &    Hebard,    1916,    259. 

Davis's  Cone-head. 

Somewhat  larger  and  more  robust  than  subapterus.  Color  and  black 
markings  on  head,  antennae  and  pronotum  as  there.  Differs  in  the  form 
of  the  emargination  of  the  supra-anal  plate  of  male,  the  notch  being  more 
rounded  than  in  typical  subapterus.  "It  is  not  quite  as  deep  as  in 
sleighti,  and  has  the  sides  convex  and  angle  very  broadly  rounded.  The 
lateral  productions  formed  by  this  emargination  have  evenly  converging 
sides  with  blunt  and  sharply  rounded  apex  situated  mesad."  (R.  &  H.) 
Length  of  body,    $,  33 — 40,    $,  36;   of  vertex,  3.7 — 4.5;   of  pronotum,    $, 
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7.9—8.9,   9,  8.1;  of  tegmina,   $,  5.6—8.1,   $,  2.3;  of  hind  femora,   $,  16.4- 
—18.8,   $,  18.4;  of  ovipositor,  19.2  mm. 

An  examination  of  the  type,  and  also  of  a  pair  of  this  form  in 
the  U.  S.  National  Museum  from  Chuluota,  Fla.,  shows  it  to  be 
intermediate  in  size  between  sahalis  and  subapterus^  with  the 
supra-anal  notch  also  intermediate  in  form.  It  has  not  only  the 
black  markings  of  suhapterus  but  the  relative  length  and  form  of 
the  male  tegmina  are  exactly  as  in  that  species  and  not  as  in 
sahalis  and  sleighti  as  stated  by  R.  &  H.  In  sulapterus,  davisi, 
hehardi  and  rehni  the  tegmina  are  one-fourth  longer  than  broad, 
as  long  as  or  slightly  longer  than  pronotum  and  with  tips  narrow- 
ly obliquely  rounded,  while  in  sahalis  and  sleighti  they  are  as 
broad  or  slightly  broader  than  long,  less  than  two-thirds  the  length 
of  pronotum,  the  tips  broadly  obliquely  rounded.  As  R.  &  H.  ad- 
mit (1916,  261)  that  there  is  a  "considerable  amount  of  size  varia- 
tion" and  a  "decided  amount  of  variation  in  the  shape  of  the  supra- 
anal  notch"  in  their  type  series,  I  can  only  regard  davisi  as  a  va- 
riety of  suhapterus,  it  being  apparently  an  intermediate  form  be- 
tween that  species  and  sahalis. 

The  types  of  davisi  were  from  Billy's  Island,  Okefenoke  Swamp, 
Ga.,  where  suhapterus  also  occurs.  The  males  were  taken  at  night 
when  thej  were  found  in  numbers  stridulating  in  the  under- 
growth of  the  pine  woods. 

229b.     Belocephalus    subapterus    hebardi    Davis,    1912a,    123.     Hebard's 

Cone-head. 

Differs  from  subapterus  only  in  having  the  extremities  of  the  sub- 
genital  plate,  near  the  insertion  of  the  styles,  bent  upward  and  inward 
and  slightly  produced  into  sharp  points.  The  form,  size,  color,  dark 
markings  of  antennae,  head  and  thorax,  length  and  form  of  tegmina  and 
supra-anal  notch  of  male  are  precisely  as  in  suhapterus.  The  females  of 
the  two  forms  are  very  similar,  the  ovipositor  of  hebardi  being  slightly 
longer,  straighter  and  more  slender  than  in  typical  subapterus. 

Parish,  Fla.,  July  26,  Sept.  21  (Davis).  Described  from  Punta 
Gorda,  Fla.,  where  it  occurred  in  November  on  the  same  clumps 
of  palmetto  as  B.  sahalis.  In  the  Philadelphia  collections  also 
from  Ft.  Myers.  Davis  states  that  it  was  "more  retiring  in  habits 
than  sahalis  and  sang  a  slow  zeeh-zeek-zeek."  I  regard  it  as  only 
a  variety  of  suhapterus. 
230.     Belocephalus  excavatus  Davis,  1915,  98. 

Smaller  than  subapterus,  color  and  black  markings  on  antennse,  head 
and  pronotum  as  in  that  species.  Fastigium  sharp-pointed,  slightly  bent 
downward  and  tipped  with  black.  Antennae  longer  than  body.  Abdomen 
with  a  well   defined   interrupted   carina.     Femora  and   tibiae  of  all   legs 
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blotched  with  brown  and  tips  of  spines  black.  Notch  of  supra-anal  plate 
narrow  with  inner  sides  but  little  curved,  the  excavated  part  surrounding 
the  notch  with  sides  more  declivitous  than  in  any  other  known  species  of 
the  genus  (Fig.  166,  d.)  Length  of  body,  $ ,  2i;  of  fastigium  beyond  base 
of  antennae,  2.5;  of  pronotum,  7;  of  tegmina,  7;  of  hind  femora,  13.5  mm. 

Not  seen  by  me.  The  above  are  the  salient  points  of  the  orig- 
inal description.  Known  definitely  only  by  the  unique  brown  male 
type  taken  at  Gainesville,  Fla.,  Oct.  2,  and  now  in  the  American 
Museum  of  Natural  History. 

231.  Belocephalus  behni  Davis,  1912a,  124.     Rehn's  Cone-head. 
Agrees  with  subapterus  in  color  and  general  markings.     Differs  in  its 

smaller  size  and  in  having  the  fastigium  shorter  and  blunt  pointed.  Fe- 
mora and  tibiae  of  all  the  legs  blotched  with  brown;  abdomen  finely 
flecked  with  the  same  color.  Styles  about  four  times  as  long  as  broad. 
Length  of  body,  ^ ,  24,  $,29;  of  fastigium  beyond  base  of  antennae,  $, 
1.5,  9,2;  of  pronotum,  $  and  $,  6.5;  of  tegmina,  $,  7 — 7.5,  9,  2;  of  hind 
femora,  ^,13,  9,  17;  of  ovipositor,  21  mm. 

Described  from  five  specimens  taken  from  beneath  loose  bark 
of  pine  and  between  boards  at  Newberry,  Fla.,  in  November. 
Known  also  from  Ocala,  Orlando  and  Dunellon,  Fla.  The  small 
size  and  blunt  fastigium  are  probably  sufficient  to  separate  it 
specifically  from  suhaptenis  which  it  otherwise  very  closely  re- 
sembles. 

232.  Belocephalus  micanopy  Davis,  1914,  200. 

Size  and  form  of  a  small  subapterus.  Mandibles,  lower  edge  of  front, 
base  of  antennae  beneath,  tip  and  lower  tooth  of  fastigium,  black;  upper 
surface  of  head  and  pronotum  with  a  faint  yellowish  line  on  either  side, 
bordered  within  by  blackish,  these  extending  backward  to  base  of  thorax, 
male,  onto  abdomen,  female;  in  the  latter  sex  the  entire  area  between  the 
lines  dark  brown.  Antennae  longer  than  body,  male,  slightly  shorter,  fe- 
male, the  joints  of  basal  third  or  more  in  both  sexes  spotted  or  annulate 
with  black.  Femora  and  tibiae  of  all  legs  blotched  with  brown  at  knees, 
with  tips  of  spines  black.  Fastigium  short,  blunt  pointed,  somewhat  inter- 
mediate in  form  between  subapterus  and  hebardi.  Male  with  notch  of  su- 
pra-anal plate  and  outer  extremities  of  subgenital  plate  as  described  in  key. 
Styles  about  three  times  as  long  as  broad.  Length  of  body,  $  and  9,  30;  of 
fastigium  beyond  base  of  antennae,  2;  of  pronotum,  $  and  9,9;  of  tegmina, 
$,7,  9,3;  of  hind  femora,   $   and  9,  16;  of  ovipositor,  19  mm. 

Big  Pine  Key,  Fla.,  Sept.  19  (Davis).    Eecorded  only  from  that 

island,  where  it  was  taken  in  September  and  October  from  "among 

the  leaves  of  the  silver  palm,  Coccofhrinax  argenfea  Lodd.     The 

song  is  slow  and  readily  distinguished  from  that  of  B.  sleighti." 

(Davis.) 

*         *         * 

From  the  key  and  descriptions  it  will  be  noted  that  we  have 
three  groups  or  types  of  Belocephalus  in  Florida,  viz.:  (o).    The 
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sahalis  group — large  bulky  forms  with  antennae  unicolorous,  fas- 
tigium  very  long  and  sharply  pointed,  and  male  with  short  broad 
tegmina  and  supra-anal  notch  deep.  (6).  The  suhapterus  group 
— species  of  medium  size  with  antennae  spotted,  fastigium  of  mod- 
erate size  and  sharply  pointed  and  male  with  longer,  narrower 
tegmina  and  supra-anal  notch  broadly  and  shallowly  concave. 
(c).  The  rehni  group — species  of  small  or  medium  size,  with  an- 
tennae spotted  and  tegmina  as  in  (h),  fastigium  short  and  blunt, 
and  supra-anal  notch  of  moderate  width  and  depth.  A  careful 
study  of  a  large  series  of  specimens  from  all  parts  of  the  State 
would  perhaps  show  that  only  three  forms,  sahalis,  suhapterus  and 
rehni  are  sufficiently  differentiated  to  be  regarded  as  valid  spe- 
cies; the  other  nominal  forms  being  only  offshoots,  intermediate 
subspecies  or  varieties,  based  upon  slight  modifications  of  the 
very  plastic  secondary  genital  organs  of  the  males. 

II.     Pyrgocorypha  Stal,  1873a,  50.  (Gr.,  "tower"  +  "head.") 

Rather  robust  species  of  medium  size,  having  the  fastigium  pro- 
longed, triquetrous,  acute,  flat  above  and  with  a  prominent  basal 
tooth  on  the  lower  side;  eyes  small,  prominent;  antennae  very 
slender,  about  as  long  as  body ;  pronotum  with  disk  flat,  front  and 
hind  margins  subtruncate;  lateral  carinaB  obtuse;  lateral  lobes 
perpendicular,  longer  than  deep,  their  front  margin  broadly  ob- 
liquely rounded  into  the  lower  one,  this  short,  oblique,  its  posterior 
angle  obtuse,  hind  margin  broadly  rounded ;  humeral  sinus  broad 
and  deep ;  tegmina  elongate,  their  tips  rounded ;  front  and  middle 
femora  armed  beneath  with  three  to  five  spines  on  outer  margin; 
hind  femora  slender  with  numerous  spines  on  both  lower  mar- 
gins; all  the  tibiae  armed  beneath  with  numerous  slender  spines; 
meso-  and  metasternal  lobes  triangular,  acute.  Cerci  of  male 
stout,  subcylindrical,  curved,  each  ending  in  two  claw-like  ap- 
pendages, these  flattened,  strongly  incurved  and  ending  in  a 
sharp  spine.  Ovipositor  slender,  straight,  acute,  of  nearly  equal 
width  throughout,  not  reaching  tips  of  tegmina. 

Kirby     (1906,    239)     recognized     nine     species,     distributed 
throughout  the  world,   only  one  of  which  inhabits  the  United 
States. 
233.     Pyrgocorypha  uncinata   (Harris),  1841,  132.  Hook-faced  Cone-head. 

Green  or  pale  reddish-brown;  mandibles  black;  tegmina  with  numer- 
ous widely  scattered,  minute  black  dots.  Fastigium  elongate-triangular, 
about  as  long  as  occiput,  flat  and  very  rugose  above,  its  tip  ending  in  a 
minute,  sharp  decurved  spine.  Disk  and  lateral  lobes  of  pronotum 
strongly   rugose-punctate.     Hind   femora   short,   reaching  slightly  beyond 
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middle  of  tegmina.  Other  characters  as  given  under  the  generic  heading. 
Length  of  body,  $,  32 — 34,  $,  35—42;  of  fastigium  beyond  eye,  $,  3.5 — 
4;  5,  4 — 4.5;  of  pronotum,  $,  9.5,  $,  10;  of  tegmina,  $,  37 — 42,  $,  42 — 
46;  of  hind  femora,  $ ,  1^,  ?,  20;  of  ovipositor,  19 — 21.5  mm. 

Gainesville,  Miami,  and  Cape  Sable,  Fla.,  Sept.  24 — Feb.  23. 
The  Miami  specimens  from  the  Davis  collection  are  labelled :  "This 
and  eight  or  ten  others  eating  grass  at  night."  It  does  not  ap- 
pear to  be  widely  distributed  in  Florida,  having  been  recorded 
only  from  Miami,  Marco,  Chokoloskee,  Everglade  and  Charlotte 
Harbor,  all  in  the  southern  third  of  the  State.  Davis  states  that 
their  song  resembles  azik,  azik.  azik.  azik.  and  that  they  are  very 
shy  when  singing  and  difficult  to  capture.  At  Charlotte  Harbor 
Hebard  says  (1916,  20)  "They  were  heard  on  May  19  and  20 
everywhere  after  dark  on  Useppa  Island,  singing  in  the  tops  of 
the  cabbage  palmettoes,  w^here  they  were  usually  located  in  the 
berry  clusters.  A  few  were  also  heard  in  the  undergrowth  of  the 
heavier  tangles  and  in  mangroves  on  the  edge  of  the  swamp. 
While  singing  the  males  were  very  wary  when  approached,  usually 
ceasing  their  song  at  a  distance  of  15  or  more  feet.  The  insect  is 
slow  in  movements,  clinging  tenaciously  to  its  support  and  easily 
seized  if  approached  cautiously."  The  Cape  Sable  specimen,  tak- 
en on  Feb.  23,  was  a  nymph  of  the  third  instar. 

The  wariness  of  P.  uncinata  mentioned  by  Davis  and  Hebard 
was  not  noted  by  Allard  who  captured  a  single  male  in  stridula- 
tion  at  Thompson's  Mills,  Ga.,  in  October.  He  says  (1911b)  "The 
insect  was  traced  by  its  note  to  the  low  grass  and  weeds  on  a 
bank  almost  in  the  midst  of  the  settlement.  By  the  strong  light 
of  a  bulFs  eye  lantern  the  writer  approached  within  a  foot  or  two 
of  the  insect  which  continued  to  stridulate  vigorously  for  some 
time,  even  though  in  the  full  glare  of  a  strong  light.  After  its 
notes  had  ceased,  the  insect  at  intervals  jerked  its  body  and  wings 
spasmodically  without  producing  any  sound.  This  peculiar  be- 
havior is  characteristic  of  a  number  of  species  of  Conocephalus 
Y  hen  disturbed  during  stridulation.  On  the  grass  and  weeds  very 
near  where  this  male  was  taken,  the  writer  a  night  or  two  before 
heard  several  locusts  in  stridulation,  presumably  individuals  of 
r.  uncinata.  As  the  notes  of  these  insects  were  heard  but  one  or 
two  nights,  it  is  possible  that  their  stridulation  period  is  very 
brief.  The  note  is  a  loud,  penetrating,  prolonged  z-z-z-z-z-z-z-z-z-z- 
z-z-z-z  quite  like  that  of  a  Conocephalus.'^ 

The  type  of  Harris  was  from  Alabama  and  the  species  is 
known  to  range  from  Clarksville,  Tenn.,  and  Raleigh,  N,  Car.,  west 
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and  south  to  Arkansas,  Texas,  Cuba,  Mexico  and  Central  America, 
though  very  few  records  of  its  occurrence  in  the  United  States 
have  been  made. 

III.     Neoconocephalus  Karney,  1907,  22.     (Gr.,  "near"  + 
Conocephalus.) 

This  generic  name  takes  the  place  of  Conocephalus  of  my  Or- 
thoptera  of  Indiana  (1903,  363).  The  members  of  the  genus  are 
readily  known  by  having  the  fastigium  of  vertex  prolonged  for- 
ward and  more  or  less  upward  into  a  cone  which  much  exceeds 
in  length  the  first  segment  of  the  antennae,  and  bears  a  pointed 
basal  tooth  beneath.  This  cone  is  never  hooked  downward  at  tip 
as  in  Pyrgocorypha  and  is  much  less  rugose  above  than  there.  In 
addition  they  have  the  eyes  small,  subrotund,  rather  prominent; 
spines  of  prosternum  long  and  slender;  pronotum  with  disk  usual- 
ly nearly  twice  as  long  as  wide,  its  sides  feebly  diverging  from 
apex  to  base;  front  margin  subtruncate,  hind  one  broadly  round- 
ed, lateral  carinse  distinct  but  obtuse,  humeral  sinus  usually 
broad,  shallow,  rounded;  lateral  lobes  as  deep  or  slightly  deeper 
than  long,  their  front  margin  broadly  obliquely  rounded  into  the 
lower  one  which  is  short  and  also  rounded  into  the  hind  one,  the 
posterior  angle  usually  obsolete;  tegmina  long,  narrow,  rounded 
at  end,  much  surpassing  the  abdomen  and  slightly  exceeding  the 
wings;  stridulating  organ  on  left  tegmen  of  male  opaque  and  of 
a  coarse  texture,  on  right  or  lower  one,  transparent  at  the  cen- 
ter; front  and  middle  femora  rather  short,  usually  armed  be- 
neath with  a  few  very  short  spines;  hind  femora  long,  slender, 
usually  with  both  lower  margins  armed  beneath  with  numerous 
fine  spines.  Male  with  supra-anal  plate  broadh'  emarginate  at 
apex,  the  lobes  each  side  of  notch  ending  in  a  spine;  cerci  much 
as  in  Pyrgocorypha,  the  appendages  at  end  not  flattened,  but  in- 
curved and  spinose  as  there;  subgenital  plate  emarginate,  the 
styles  very  short  and  set  in  sockets  on  the  extreme  tips  of  the 
projections  each  side  of  notch.  Ovipositor  rather  narrow,  nearly 
straight,  oftentimes  of  excessive  length ;  the  eggs  of  those  species 
in  which  the  oviposition  has  been  noted,  being  deposited  between 
the  stems  and  root  leaves  of  grasses,  reeds  and  sedges. 

Although  these  larger  cone-heads  are  said  to  be  rather  com- 
mon by  those  writers  who  have  j)repard  lists  of  Orthoptera  from 
other  states,  they  api)ear  to  be,  in  Indiana,  the  least  abundant  of 
all  the  winged  Tettigoniidae,  20  years  collecting  having  yielded 
fewer  than  30  specimens.     They  appear  to  be  more  conmion  in 
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the  northern  than  in  the  southern  half  of  the  State.  As  in  Belo- 
cephalus  the  color  is  dimorphic,  green  and  brown  forms  of  most 
of  the  species  being  known,  the  former  largely  predominating. 

Of  the  habits  of  the  species  as  found  in  Illinois,  McNeill  (1891) 
has  written:  "All  the  species  of  Conocephalus  seem  to  possess 
more  intelligence  than  is  usual  among  the  Orthoptera,  and  they 
are  about  the  most  difficult  of  the  order  to  approach.  In  escap- 
ing they  usually  slip  or  fall  into  the  grass  instead  of  jumping  or 
flying ;  but  they  seem  to  fully  understand  that  they  are  very  well 
protected  by  their  color  and  form.  If  approached  very  cautiously 
they  often  remain  quite  still  upon  the  stem  of  grass  upon  which 
you  have  surprised  them  with  the  usually  well  founded  expecta- 
tion that  you  will  not  be  able  to  distinguish  them  from  the  green 
herbage  around.  If  they  think  it  worth  while  to  make  some  ac- 
tive movement  to  escape  they  will  frequentl.y  slip  around  on  the 
other  side  of  the  stem  and  walk  down  the  stem  to  the  ground  or 
off  upon  another  plant.  Unlike  most  Orthoptera  they  do  not  use 
their  front  legs  in  holding  to  the  mouth  the  thing  upon  which 
they  feed.  Instead  of  biting  they  seem  to  wrench  or  tear  away 
pieces  from  the  stems  or  leaves." 

Allard  (1910c)  says:  ''The  stridulations  of  the  species  of 
Neoconocephalus,  like  the  notes  of  all  the  Locustidae,  entirely  lack 
any  musical  tone  or  trill  so  characteristic  of  the  crickets.  Their 
notes  are  always  loud,  buzzing  and  penetrating,  and  differ  not  so 
much  in  sound-quality  as.  in  the  manner  of  delivery.  The  notes  of 
all  species  may  be  definitely  classed  as  intermittent  or  prolonged. 
These  insects  are  almost  strictly  terrestrial,  are  persistent  singers, 
and  most  species  stridulate  most  actively  at  night." 

Kedtenbacher,  in  his  monograph  (1891),  recognized  101  species 
of  Conocephalus  from  all  parts  of  the  world.  Scudder  (1900,  72) 
listed  16  from  the  United  States.  Under  the  generic  name  Con- 
ocephaloides  Kirby  (1906,  241)  recognized  143  species  of  the 
insects.  Karney  (1907,  22)  proposed  a  number  of  subgenera  for 
this  aggregation  and  in  1912  elevated  his  name  Neoconocephalus 
to  generic  rank,  the  older  names  Conocephalus  and  Conocepha- 
loides  having  been  shown  to  belong  rightfully  to  other  groups  of 
Tettigoniidae.  Kehn  &  Hebard,  in  their  Synopsis  (1915)  recog- 
nized only  11  species  and  one  variety  from  America  north  of  Mex- 
ico, all  of  which  occur  in  the  territory  covered  by  this  work. 

KEY    TO    AMERICAN    SPECIES    OF    NEOCONOCEPHALUS. 

a.     Fastigium  or  cone  of  vertex  distinctly  longer  than  wide,  its  apex  not 
broadly  and  evenly  rounded. 
6.     Fastigium  narrowing  rapidly  from  near  base  or  middle  to  apex. 
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much  longer  than  its  basal  width,  its  tip   (except  in  melano- 
rhinus)  narrowly  rounded  (Fig.  169,  a — e.) 
c.    Lower  surface  of  fastigium  in  part  or  wholly  black. 

d.     Both  lower  margins  of  hind  femora  armed  with  spines;  un- 
der   surface    of    fastigium    almost    wholly    shining    black 
(Pig.  169,  a—d.) 
e.     Larger  and  more  robust,  length  of  body,  female,  38  or  more 
mm.;  of  fastigium  of  female  in  front  of  eyes,  5.3  or  more 
mm.  234.     exiliscaxobus. 

ee.     Smaller  and  more   slender;    length   of  body,   female,   less 
than  36  mm.;   of  fastigium  rarely  more  than  4.5  mm. 


Fig.  169.  Ventral  views  of  fastigium  of  males  of  Neoconocephalus.  X  6.  a,  exilis- 
canorus;  b,  nebrascensis;  c,  lyristes;  a,  melanorhinus;  e,  ensiger;  t,  robustus;  g,  crepitans; 
h,  caudellianus;  i,  palustris;  j,  velox ;  k,  retusus;  1,  triops.     (After  R.  &  H.) 
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Ovipositor   distinctly   longer   than   hind   femora; 
fastigium  narrowly  rounded  (Fig.  169,  b,  c.) 
Ovipositor  surpassing  tips  of  tegmina  5 — 7  mm.;   form 
of    male    slightly    more    robust;    fastigium    usually 
slightly  depressed  above.  235.     nebeascensis. 

Ovipositor  not   surpassing   tips   of   tegmina;    form   of 
male  more  slender;  fastigium  subcylindrical,  usually 
slightly    longer,    more    attenuate.        235a.     lyristes. 
Ovipositor   shorter   than   hind   femora;    fastigium   about 
twice  as  long  as  its  basal  width,  its  tip  subtruncate 
(Fig.  169,  d.)  236.     melanorhixus. 

Under  surface  of  fastigium  with  only  the  sides  and  tip  black 
(Fig.  169,  e);  usually  the  inner  lower  carina  of  hind  fe- 
mora alone  armed  with  spines;  ovipositor  longer  than  hind 
femora.  237.     ensigeb. 

Lower  surface  of  fastigium  without  black  markings;  form  ro- 
bust;  both  lower  margins  of  hind  femora  usually  spinose; 
ovipositor  about  as  long  as  hind  femora.       238.     robustus. 
Fastigium  narrowing  but  little  if  at  all  from  near  base  to  apex, 
its  tip  rounded  or  subtruncate  (Fig.  169,  g — I.) 
Ovipositor  but  little  if  any  shorter  than  hind  femora;    form 
robust. 

Lower   surface   of   fastigium    immaculate.     238a.     crepitans. 
Lower  surface  of  fastigium  with  black  margins  (Fig.  169,  h.) 

239.      CAUDELLIANUS. 

Ovipositor   distinctly   shorter   than   hind   femora;    form   more 
slender;     under    surface     of    fastigium     immaculate     (Fig. 
■   169,  t,  i.) 
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;*.  Length  of  hind  femora,  male,  15.2 — 19.4  mm.;  male  smaller, 
less  slender;  tip  of  vertex  less  broadly  rounded;  lower 
carinae  of  hind  femora  darker  near  bases  of  spines. 

240.      PALUSTBIS. 

;■;.     Length   of  hind   femora  22.5 — 25.7   mm.;    male  larger,   form 

very  slender;   tip  of  vertex  more  broadly  rounded;   lower 

carinae  of  hind  femora  immaculate.  241.     vklox. 

Fastigium  of  vertex  not  or  but  very  slightly  longer  than  wide,  its 

apex  broadly,  evenly  rounded,  and  lower  surface  with  a  black  mark 

near  tip  (Fig.  169,  fc,  I.) 

k.     Ovipositor  much  longer  than  hind  femora;   form  slender;  vertex 

slightly  longer  than  wide,  convex  above  (Fig.  169,  fc) ;  tegmina 

surpassing  hind  femora  less  than  11  mm.  242.     betusus. 

fcfc.    Ovipositor  but  slightly  if  any  longer  than  hind   femora;    form 

more  robust;  vertex  usuallj"  wider  than  long,  almost  flat  above 

(Fig.  169,  I) ;  tegmina  surpassing  hind  femora  15  or  more  mm. 

245.     TRiors. 


exilis- 
canorus;  b,  lyristes;  c,  ensiger;  d,  caudellianus;  e,  palustris;  f,  retusus.     (After  R.  &  H.) 


Fig.    170.      Stridulating   fields   of   male   tegmen   of   Neoconocephalus.    V    3-     _?. 

CAf 


234.     Neoconocephalus  exiliscanobus  (Davis),  1887,  57. 
Cone-head. 


Slightly  Musical 


Size  large  for  the  genus,  form  moderately  robust.  Pea-green  tinged 
with  yellowish  on  head,  pronotum  and  fore  femora,  or  brown  with  tegmina 
irregularly  dotted  with  fuscous  spots;  the  green  individuals  with  a  nar- 
row yellowish  line  along  the  lateral  carinas  of  pronotum,  this  absent  on  oc- 
ciput but  present  on  lateral  margins  of  fastigium;  also  often  with  a  short 
and  very  narrow  oblique  yellowish  line  behind  each  eye;  mandibles  yel- 
low; tarsi  and  apical  joints  of  palpi  more  or  less  infuscated.  Fastigium 
very  prominent,  extending  5 — 7.5  mm.  in  front  of  eyes,  subdepressed  and 
with  a  slight  median  furrow  on  basal  half,  gradually  tapering  from  base 
forward,  its  apical  half  curved  slightly  upward,  the  apex  narrowly 
rounded;  lower  basal  tooth  small,  blunt.  Pronotum  subequal  in  length  to 
fore  femora,  of  more  than  average  breadth;  lateral  carinae  evident  but 
dull,  hind  margin  broadly  rounded;  lateral  lobes  flaring  noticeably  out- 
ward rather  than  perpendicular  as  in  most  of  the  other  species,  their  sur- 
face slightly  rugose.  Tegmina  reaching  slightly  bej'ond  middle  of  ovi- 
positor, their  basal  third  rather  broad,  apical  two-thirds  tapering  very 
gradually  to  the  rounded  apex.  Stridulating  organ  of  male  large,  very 
broad,  the  main  vein  long,  moderately  swollen  (Fig.  170,  a.)  Wings  equall- 
ing the  tegmina  in  length.  Fore  and  middle  femora  short,  stout,  usually 
armed  beneath  on  front  carina  with  a  few  very  short  spines.  Hind  femora 
rather  short,  slender,  armed  beneath  on  each  carina  with  5  to  9  small  but 
sharp  spines.     Hind  tibiae  slightly  shorter  than   the  femora.     Ovipositor 
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slender,  of  more  than  average  length  and  nearly  equal  width  throughout. 
Length  of  hody,  $ ,  33—37,  5 ,  38—44 ;  of  fastigium,  $ ,  4.2—6.1,  $ ,  5.3— 
7.5;  of  pronotum,  $,  7.6—9;  $,  7.9—9;  of  tegmina,  $,  33.5—46.4,  $,  40— 
53;  of  hind  femora,  $,  19.3—24.8,  $,  24—32;  of  ovipositor,  35—47  mm. 
(Fig.  171.) 


Fig.  171.     Female.     Natural  size.     (Original.) 

New  Harmony,  Ind.,  September.  Staten  and  Long  Islands, 
N.  Y.,  August,  (Davis.)  The  only  known  Indiana  specimen  of 
this  large,  long-headed  Tettigoniid  is  the  female  type  of  my  Con- 
ocephaliis  hruneri  (1903,  367)  taken  at  New  Harmony,  Posey  Co., 
by  the  late  Arthur  Dransfield.  Not  being  able  to  identify  it  by 
the  literature  available,  it  was  sent  to  Prof.  Lawrence  Bruner, 
who  wrote  me  that  it  was  evidently  an  undescribed  form.  Karney 
(1907,  30)  first  placed  it  as  a  synonym  of  exiliscanorus  and  com- 
parison with  State  Island  females  of  that  species  shows  that  he 
is  probably  correct,  though  the  Indiana  specimen  is  distinctly 
larger  and  with  longer  fastigium  than  any  of  those  received  from 
Davis. 

The  types  of  Davis  were  found  amongst  the  cat-tails  that  grew 
on  the  salt  marshes  of  Staten  Island,  and  it  ranges  along  the 
Atlantic  coast  from  New  Haven,  Conn.,  to  Raleigh,  N.  Car.,  and 
Mississippi,  and  inland  to  Clarksville,  Tenn.,  Thompson's  Mills, 
Ga.,  and  Dallas,  Texas.  Of  its  habits  Davis  (1887)  says:  "This 
insect  keeps  very  close  to  the  ground,  hiding  well  in  the  vegeta- 
tion, and  is  not  easily  discovered.  The  sound  produced  when 
stridulating  is  very  faint,  not  louder  than  that  made  by  O-ryllus 
ahhreviattts  and  I  was  much  surprised  to  hear  such  a  faint  song 
from  so  large  an  insect.  I  have  in  consequence  named  it  the 
'slightly  musical  Conocephalus.' "  Later  (1889)  he  adds  that 
^^exiliscanorus  devours  the  heads  of  the  meadow  grass  (Spartina) 
and  is  such  a  slow  singer  that  one  can  easily  estimate  the  num- 
ber of  times  one  wing  is  drawn  over  the  other,  which  is  about  115 
times  a  minute."  Again  (1911)  he  saA's  that  the  song  varies  con- 
siderably in  loudness  according  to  the  age  of  the  singer,  while  its 
volume  is  also  to  some  extent  dependent  upon  the  temperature. 
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About  Tappahannock,  Va.,  Fox  found  it  "frequent  between 
August  9  and  September  10  in  tidal  marshes  occurring  most  com- 
monly in  tall  reeds,  Spartina  cynosuroides  (L.)  but  spreading  in 
small  numbers  through  the  briery  thickets  and  corn  fields  of  the 
adjoining  dry  land." 

R.  &  H.   (1915,  374)   state  that  the  song  of  ^.  exiliscanorus 

"Is  a  ziit-ziit-ziit-ziit — a  vibrant  rattling  note,  rising  and  falling  in  in- 
tensity, often  ceasing  as  if  from  exhaustion.  The  song  is  rapid,  the  sounds 
being  emitted  on  warm  evenings  about  three  to  the  second.  When  near  a 
colony  of  this  species  on  favorable  evenings  after  dark  the  air  is  vibrant 
with  the  sound;  as  several  singers  cease  others  take  up  the  constantly  ris- 
ing and  falling  song,  but  at  no  very  great  distance  the  sound  is  inaudible. 
The  insects  were  found  not  to  begin  to  sing  until  nearly  sunset  and  before 
dark  often  ceased  their  song  upon  any  attempt  to  approach  the  spot 
After  dark  the  singing  was  much  more  vigorous  and  the  singers  could 
then  even  be  approached  with  a  light,  cautiously  seized  while  singing  and 
moving  about  in  the  bushy  weeds  and  heavy  grasses  into  which  they 
climbed  while  stridulating.  Toward  midnight,  after  the  air  is  chilled, 
the  singers  become  audibly  fewer  and  their  stridulations  less  intense. 
The  species  is  found  very  local  but  often  in  large  numbers  in  the  heavier 
tangles  of  weeds,  low  bushy  plants  or  heavy  reeds  in  both  fresh  and  salt 
water  marshes.  The  females  were  found  often  in  grasses  near  the  sing- 
ers; one  was  taken  ovipositing  in  a  grass  blade  at  dusk." 

235.     Neoconocephalus     nebbascensis      (Bruner),     1891,     72.     Nebraska 

Cone-head. 

Size  median,  form  slender.  General  color  either  bright  grass  green  or 
a  yellowish  brown  or  tan  with  usually  narrow  yellowish  lines  along  lateral 
carinas  of  pronotum;  antennae  in  the  brown  individuals  often  tinged  with 
pinkish;  hind  tibiae  together  with  all  the  tarsi  more  or  less  infuscated. 
Fastigium  slender,  as  long  as  occiput,  male,  distinctly  longer,  female,  pro- 
jected upward,  moderately  tapering,  its  tip  narrowly  rounded,  under  sur- 
face shining  black.  Ftonotum  with  disk  narrow,  lateral  carinae  almost 
parallel,  hind  margin  rounded,  surface  rugose-punctate,  humeral  sinus 
rather  deep  and  narrow.  Stridulating  field  of  male  tegmen  large,  broad, 
very  similar  to  that  of  N.  r.  crepitans.  Femora  armed  beneath  as  in  ex- 
iliscanorus. Anal  cerci  of  male  stout,  with  strong  internal  hooks.  Ovi- 
positor long,  slender,  lanceolate,  a  little  curved  upward  and  extending  5 
— 7  mm.  beyond  the  closed  tegmina.  Length  of  body,  $,  27 — 30,  9,  32 — 
33;  of  fastigium,  $,  3.2—3.5,  $,  3.7—4;  of  pronotum,  $,  7.6—8,  9,  7.2— 
8;  of  tegmina,  $,  36—38,  9,  40—42;  of  hind  femora,  $,  20—23,  9,  23— 
24.7;  of  ovipositor,  29—32.5  mm. 

Putnam,  Vigo,  Fulton  and  Lake  Counties,  Ind.  {W.S.B.); 
Moline,  Homer,  Savanna  and  Normal,  111.  (Urhana  coll.)  In 
central  and  northern  Indiana  this  is  the  most  common  of  the 
three  species  of  Neoconocephalns  there  occurring.  It  frequents 
the  same  haunts  as  C.  ensiger  and  when  approached  often  attempts 
to  escape  by  burrowing  beneath  the  fallen  grass.     In  Nebraska 
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Bruner  (1891)  says  it  is  found  throughout  the  eastern  part  of 
the  state,  occurring  more  frequently  in  the  natural  groves  grow- 
ing along  the  principal  streams. 

The  known  range  of  typical  nebrascensis  extends  from  Sarnia, 
Out.,  and  Ohio  west  to  Minnesota,  eastern  Nebraska  and  north- 
eastern Kansas  and  south  and  west  to  Clarksville,  Tenn.,  and  St. 
Louis,  Mo. 

Walker  (1904a,  338)  states  that  at  Sarnia,  Out.,  by  tracing 
their  song  to  its  source,  he  found  four  males  on  August  12  in  a 
large  stretch  of  open  grassy  marshland  bordering  the  St.  Clair 
Biver.  '^The  song  was  a  loud  penetrating  continuous  whirr,  quite 
suggestive  of  the  dog-day  cicada,  but  less  clear  and  very  unlike 
that  of  N.  ensiger.  It  was  heard  only  in  the  morning  during 
bright  sunlight." 

235a.     Neoconocephalus  nebrascensis  lykistes    (Rehn  &  Hebard),  1905, 
45. 

Differs  from  typical  nebrascensis  by  the  characters  given  in  key,  the 
males  separable  only  by  their  slightly  less  robust  form,  and  in  having  the 
stridulating  field  more  narrow  and  elongate,  the  secondary  veins  heavy 
only  at  junction  with  the  primary  one  (Fig.  170,  &.)  Fastigium  variable 
both  in  length  and  breadth,  in  extremes  in  females  extending  5  mm.  be- 
yond the  eyes.  Ovipositor  ranging  in  length  from  23  to  30  mm.  but  not 
surpassing  the  tegmina  in  any  of  the  specimens  seen;  in  New  Jersey  fe- 
males somewhat  stouter  with  apical  fourth  usually  more  tapering  than  in 
typical  nebrascensis  from  Indiana.  Length  of  body,  $  and  9,  28 — 35; 
of  fastigium,  3.7 — 5;  of  pronotum,  7.2 — 8.8;  of  tegmina,  $,  35.7 — 42.4,  9, 
44—52;  of  hind  femora,  $,  20—24,  9,  23—26;  of  ovipositor,  23.3—30.7  mm. 

After  studying  at  Philadelphia  the  types  of  both  forms  and 
comparing  with  them  Indiana  specimens  of  what  Bruner  named 
for  me  as  nehrascensis  and  New  Jersey,  Virginia  and  Florida 
specimens  of  what  is  known  as  lyristes,  I  have  placed  the  latter  as 
the  eastern  and  southern  representative  or  race  of  nehrascensis. 
No  fixed  character  of  specific  importance  has  been  given  separat- 
ing the  two.  Rehn  (1906b)  says  the  males  differ  in  that  nebras- 
censis "is  of  a  more  robust  build,  with  broader  tegmina,  wider  and 
more  arcuate  tympanum,  more  expanded  caudal  section  of  prono- 
tum and  deeper  lateral  lobes  of  the  same;"  all  of  which  charac- 
ters are  comparative  only  and  fall  within  the  limits  of  individual 
variation  as  shown  by  the  specimens  examined.  R.  &  H.  in  their 
key  (1915,  369)  separate  the  two  only  by  the  terms  *^form  robust, 
vertex  slender,"  nebrascensis  and  "form  slender,  vertex  heavy," 
lyristes.  In  their  later  treatment  they  do  not  compare  lyristes 
with  nebrascensis,  but  only  with  melanorhinus,  a  species  with 
much  shorter  fastigium  and  ovipositor.    Davis  (Ms.)  states  tliat 
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he  was  unable  to  separate  the  males  from  Indiana  and  New  Jer- 
sey except  bv  the  labels  they  bore,  and  Fox  (Ms.)  says  that  the 
only  differences  he  could  find  in  both  sexes  was  the  slight  one 
afforded  by  the  fastigium. 

The  type  of  lyristes  was  a  male  labelled  "Chokoloskee,  Fla.," 
a  locality  which  R.  &  H.  (1915,  384)  seriously  question,  but  which 
is?  borne  out  by  a  Palm  Beach  female  at  hand,  which  agrees  in  all 
particulars  with  the  type  and  New  Jersey  specimens  except  in 
color,  it  being  a  nearly  uniform  purplish-brown  instead  of  green 
and  in  its  having  a  slightly  longer  and  more  slender  fastigium. 

The  known  range  of  the  race  lyristes  extends  from  Long  Is- 
land, N.  Y.,  and  various  points  in  New  Jersey,  southwest  to  Tap- 
pahannock,  Va.  It  is  also  known  from  the  type  locality  and 
Palm  Beach,  Fla.,  but  not  from  intervening  points  from  Virginia 
southward.  R.  &  H.  (1915,  381)  state  that  lyristes  is  "locally  com- 
mon in  New  Jersey  in  bogs,  fresh  water  marshes  and  in  the  coastal 
salt  water-marshes  in  areas  of  Scirpus  and  high  marsh  plants 
near  the  mainland,  but  never  out  on  the  tidal  flats  where  melanor- 
hinus  occurs.  It  has  nowhere  been  found  more  than  a  few  miles 
from  the  seacoast.  *  *  The  song  is  a  high-pitched  continuous 
buzzing,  very  much  like  that  of  N.  retusus,  but  distinctly  longer," 

236.     Neocoxocephalus    melaxobhinus     (Rehn    &    Hebard),    1907,    304. 

Black-nosed  Cone-head. 

Size  small  for  the  genus;  form  rather  robust.  Green  or  smoky  brown 
with  sides  of  fastigium  and  lateral  carinae  of  pronotum  yellowish,  sides  of 
tarsi  brown;  dark  form  often  with  a  narrow  shining  purplish-brown 
stripe  on  upper  fourth  of  lateral  lobes,  this  extending  back  along  the 
principal   veins   of   tegmina.     Fastigium   as   described   in   key,   narrowed 


Fig.  172.     Female  type.   X   i-S-     (After  R.  &  H.) 

from  the  middle  forward,  its  upper  surface  sparsely  punctate  and  with 
a  fine  median  groove.  Antennae  but  little  longer  than  the  hind  femora. 
Pronotum  with  lateral  carinae  distinctly  but  feebly  divergent  backward, 
surface  coarsely  and  closely  punctate;  lateral  lobes  slightly  longer  than 
deep,  their  lower  margin  oblique,  its  angle  obtuse.  Tegmina  surpassing 
the  hind  femora  about  one-third  their   length,  cross-veinlets  prominent. 
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tips  narrowly  rounded.  Front  and  middle  femora  unarmed  beneath. 
Hind  femora  rather  short,  inner  lower  carina  armed  beneath  with  three 
to  eight  slender  spines,  outer  one  usually  unarmed.  Median  notch  of  sub- 
genital  plate  of  male,  broad,  the  styles  hirsute,  longer  and  stouter  than  in 
allied  species.  Ovipositor  rather  wide,  almost  straight.  Length  of  body, 
^,28,  2,  32—35;  of  fastigium,  $,  2.6—2.8,  $,  2.9—3.1;  of  pronotum,  $, 
6.9—8.5,  2,  6.7—8;  of  tegmina,  $  29.3—37.5,  $,  35—47.5;  of  hind  femora, 
$,  17.5—21.5,    2,  19.3—27;   of  ovipositor,  16.3—22.8  mm.    (Fig.  172.) 

Tuckerton  and  Cape  May,  N.  Jer.,  Aug.  21 — Sept.  1  (Davis)  ; 
Ocean  View,  N.  Jer.  (Foap) .  A  submaritime  species  described  from 
a  single  female  taken  at  Cedar  Keys,  Fla.,  but  not  elsewhere  re- 
corded from  that  State.  Ranges  from  New  Jersey  along  the  At- 
lantic coast  to  Virginia  and  probably  to  Florida.  Davis 
(1913,  177)  took  the  first  known  male  Sept.  1,  1907,  at  Tuckerton, 
N.  Jer.  R.  &  H.  (1915,  378)  give  an  account  of  the  habits  of 
melanorhinus  as  follows: 

"This  species  was  found  in  large  numbers  on  the  salt  marsh  tidal 
flats  of  New  Jersey  in  areas  of  the  salt  meadow-grass,  Spartina  patens 
(Ait),  growing  near  one  foot  in  height,  but  it  was  also  found  there  rather 
abundant  in  areas  of  the  low  marsh  spike-grass,  Distichlis  spicata  (L.). 
When  first  met  with  in  the  summer  of  1914,  the  males  of  a  large  colony 
were  stridulating  vigorously  early  on  a  somewhat  cloudy  afternoon;  the 
song  was  a  weak,  high-pitched  continuous  buzzing,  giving  much  the  same 
vibrating  resonance  as  a  bit  of  rubber  stretched  in  the  wind.  The  note 
was  very  much  weaker,  richer  in  quality  and  less  harsh  than  that  of  N. 
robustus.  During  daylight  the  singers  invariably  seemed  further  away 
than  was  the  case,  and  time  and  again  specimens  were  passed  over  until 
this  fact  was  realized.  At  night  the  song  was  somewhat  louder  and 
very  similar  to  that  of  N.  lyristes,  almost  inappreciably  higher  pitched 
and  more  strident.  When  an  individual  was  alarmed  while  singing  the 
note  ceased  abruptly,  the  singer  dropping  or  leaping  to  the  ground  and 
there  remaining  motionless,  perfectly  concealed.  *  *  *  The  abundant 
green  color-phase  of  this  insect  blends  perfectly  with  the  broader  green 
leaves  of  Spartina  patens,  while  the  brown  individuals  of  pale  to  very  dark 
shades  blend  as  perfectly  with  the  brown  and  yellowish  bases  of  the  same 
plant  and  the  bare  dark  muck  beneath.  The  insects  were  seen  to  fly  but 
short  distances  while  singing  individuals  were  observed  to  be  resting  mo- 
tionless on  the  grass  or  climbing  nervously  about." 

237.  Neoconocephalus  ensigeb  (Harris),  1841,  131.  The  Sword-bearer. 
A  species  of  small  size  and  slender  form.  Green,  rarely  brown,  often 
fading  to  dull  yellow  in  drying;  margins  and  tip  of  lower  face  of  fastigium 
black,  the  tooth  green;  lateral  carinse  of  pronotum  often  yellow;  tarsi, 
hind  tibiae  and  tip  of  ovipositor  sometimes  darker.  Fastigium  slender, 
slightly  constricted  in  front  of  eyes,  narrowed  from  the  middle  forward 
(Fig.  169,  e.)  Pronotum  with  lateral  carinae  feebly  divergent,  disk  finely 
punctate;  humeral  sinus  shallow,  very  broadly  rounded.  Tegmina  long 
and  narrow.  Stridulating  vein  of  male  long,  feebly  swollen  (Fig.  170,  c.) 
Front  and  middle  femora  usually  unarmed.     Length  of  body,    $,  24 — 26, 
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173.     Male.     Natural  size. 
(After  Lugger.) 


9,  28 — 30;  of  fastigium,  ^,3,  9,  3.2 — 3.5;  of  pronotum,  $  and  2,  7 — 7.5; 
of  tegmina,  $,  37 — 42,  9,  44 — 48;  of  hind  femora,  $,  20—21,  9,  22—23; 
of  ovipositor,  27.5—33  mm.  (Figs.  173,  174  and  PI.  V.) 

This  is  a  rather  common 
cone-head  in  northern  Indiana, 
where  it  frequents  the  tall 
grasses  along  ditches  and  the 
borders  of  damp  prairies.  In  the 
central  and  southern  counties  it 
is  more  scarce.  Its  known  range 
extends  from  Norway,  Me.,  west 
and  north  across  southern  Ontario  to  Bismark,  N.  Dak.,  and 
Julesburg,  Col.,  and  south  and  southwest  to  N.  Carolina,  Ten- 
nessee, Kansas  and  New  Mexico.  It  is  therefore  the  most  widely 
distributed  species  of  the  genus  in  the  United  States.  The  female 
of  ensiger  has  been  recorded  as  depositing  her  eggs  between  the 
stem  and  the  root  leaves  of  Andropogou,  a  genus  of  tall  coarse 
grasses  which  grow  in  dry,  sandy  localities.  The  young,  hatched 
in  May,  reach  maturity  in  central  Indiana  about  July  10,  though 
an  adult  male  was  taken  in  Vigo  Co.  on  June  8. 

Scudder,  who  has  set  the  note  to  music,  says  of  the  song 
(1874,  368)  :  "This  insect  has  but  a  single  song  and  stridulates 
only  by  night,  or  during  cloudy  weather.  It  begins  its  song  as 
soon  as  the  sky  is  obscured  or  the  sun  is  near  the  horizon.  It  com- 
mences with  a  note  like  hnc,  then  pauses  an  instant  and  iinmedi- 


Fig.  174.     Female.     Xatural  size.     (After  Lugger.) 

ately  emits  a  rapid  succession  of  sounds  like  chwi  at  the  rate  of 
about  five  per  second,  and  continues  them  for  an  unlimited  time. 
Davis  (1887)  likens  its  note  to  the  syllable  ^ik-ik-ik/  as  if  sharpen- 
ing a  saw,  enlivening  the  low  bushes,  and  particularly  the  corn- 
patch,  as  it  seems  to  especially  delight  in  perching  near  the  top 
of  a  cornstalk  and  there  giving  forth  its  rather  impulsive  song.'* 
Walker  (1904a,  337)  mentions  ensiger  as  "a  very  common  in- 
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sect  in  Ontario,  ranging  northward  about  as  far  as  Muskoka  and 
the  Bruce  Peninsula.  It  frequents  fields,  vacant  lots  and  road- 
sides, which  resound  at  night  with  the  incessant  monotonous 
song.  During  the  summer  and  autumn  *  *  *  j  have  occasionally 
heard  it  stridulating  in  bright  sunshine  in  the  afternoon.  It  is  the 
most  easily  approached  of  all  our  locustarians  while  thus  engaged 
and  is  in  fact  difficult  to  find  in  any  other  way,  hence  the  females 
are  but  seldom  seen.  Although  it  usually  perches  upon  tall  weeds, 
I  have  occasionally  traced  its  song  to  a  tree  or  vine,  the  insect 
being  sometimes  stationed  at  a  considerable  height." 

Allard  (1911)  says  that  in  September  near  Oxford,  Mass., 
ensiger  is  a  very  common  species  in  all  upland  localities  where  it 
"prefers  the  fresh  herbage  of  cultivated  fields  and  is  especially  to 
be  looked  for  in  fields  of  corn.  One  oftentimes  finds  a  noisy 
singer  perched  six  or  seven  feet  from  the  ground  on  a  corn  stalk 
or  tassel.  One  also  sometimes  meets  with  it  in  large  colonies 
among  the  luxuriant  weeds  and  grasses  of  the  lowlands.  Its  call 
notes  are  intermittent  and  follow  each  other  rather  brisklj^ — 
tsip-tsip-tsip-tsip.  They  are  rather  soft  and  lisping,  recalling  to 
mind  the  staccato  lisps  of  an  Orchelimum.^- 

R.  &  H.  (1915,  385)  have  placed  the  Conocephalus  attenuatus 
Scudder  (1872,  249)  as  a  synonym  of  N.  ensiger.     v 

238.     Neoconocephalus    robustus     (Scudder),    1862,    449.     Robust    Cone- 
head. 

Size  large,  form  robust.  Pale  green,  rarely  brown;  fore  and  middle 
legs,  hind  tibiae  and  tarsi  and  under  surface  greenish-yellow;  sides  of 
fastigium  and  lateral  carinas  of  pronotum  yellowish;  antennae  pale  reddish- 
yellow.  Fastigium  with  under  surface  immaculate,"*  about  as  long  as  oc- 
ciput, distinctly  narrowed  from  middle  to  apex,  its  upper  surface  convex, 
tip  narrowly  rounded  (Fig.  169,  f.)  Pronotum  with  lateral  carinae  dis- 
tinctly divergent,  more  strongly  so  in  male,  hind  margins  broadly  rounded, 
surface  finely  punctate;  lateral  lobes  almost  as  deep  as  long  their  lower 
margin  oblique,  obtusely  angulate;  humeral  sinus  shallow,  broadly 
rounded.  Tegmina  broader  than  in  allied  species,  surpassing  hind  fe- 
mora about  13  mm.  Stridulating  field  of  male  large,  its  main  vein  heavy. 
Fore  and  middle  femora  either  unarmed  beneath  or  with  a  few  small 
spines.  Hind  femora  long,  slender,  armed  beneath  with  three  to  12 
rather  short  spines  on  each  carina.  Length  of  body,  ^,30,  $,  31 — 37;  of 
fastigium,  $,  2.7—3.6,  $,  3.1—3.7;  of  pronotum,  $,  8—9.9,  $,  7.3—8.3; 
of  tegmina,  $,  40—48,  $,  43—54;  of  hind  femora,  $,  23—28,  $,  24—28; 
of  ovipositor,  25—31  mm.  (Fig.  175.) 


^This  is  true  of  all  the  specimens  at  hand  and  R.  &  H.  (1915,  387)  say  that  the  ver- 
tex is  always  immaculate,  but  Scudder,  in  his  original  description,  loc.  cit.,  says  of  the 
type:  "tubercle  of  the  vertex  tipped  with  black,  not  extending  or  but  very  faintly  anJ 
narrowly,  down  the  sides." 
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Laporte  Co..  Ind.,  Oct. 
15.  \yoodhaven.  Long 
Island,  X.  Y.,  August 
(Davis).  This  is  a 
xerophjtic  species,  in- 
habiting sandy  districts 
and  is  known  only  from 
along  the  Atlantic  sea 
coast  from  Cape  Cod, 
Mass..  to  Charlottes- 
ville, Va.,  and  along  the 
shores  of  the  larger  in- 
land lakes.  In  Indiana 
it    is   known   definitely 

B—  >^        _y      only     from      Laporte 

^^"""^^         county  where  it  occurs 

Fig.   175.     Female.     Natural  size.      (After  Beutenmiiller.)  quite     frequently     alOUg 

the  shores  of  Lake  Michigan.  R.  &  H.  (1915,  390)  state  that  typi- 
cal robustiis  has  not  been  taken  over  60  miles  from  the  coast,  and 
without  seeing  the  Laporte  Co.  specimens  have  assigned  them  to 
X.  robustus  crepitans;  but  they  are  identical  in  form  of  fastigium, 
size  and  all  other  characters  with  Scudder's  type  at  Cambridge 
and  with  specimens  from  Long  Island  sent  me  by  Davis  as  typical 
rohustus.  They  also  fully  agree  with  the  key  and  description  of 
K  &  H.  of  that  form. 

Scudder  (1874,  376)  describes  the  note  of  robustus  as  heard  in 
New  England  thus:  ^'This  insect  is  exceedingly  noisy  and  sings 
equally,  and  I  believe  similarly,  by  day  and  night.  The  song  re- 
sembles that  of  the  harvest  fly.  Cicada  canicularis.  It  often  lasts 
for  many  minutes,  and  seems,  at  a  distance,  to  be  quite  uniform. 
On  a  nearer  approach  one  can  hear  it  swelling  and  decreasing  in 
volume  *  ♦  •  and  it  is  accompanied  by  a  buzzing  sound,  quite 
audible  near  at  hand,  which  resembles  the  humming  of  a  bee  or 
the  droning  of  a  bag-pipe." 

Davis  (1887,  57)  says  that  on  Staten  Island  X.  robustus  ''re- 
sides for  the  most  part  mid  the  grass  on  sandy  ground  near  the 
sea  shore,  though  an  occasional  individual  finds  its  way  inland. 
Along  the  sea  beach  they  stridulate  in  early  afternoon,  especially 
if  slightly  cloud}-,  and  when  approached  they  have  a  curious 
fashion  of  dropping  to  the  ground.  I  have  often  found  them  on 
such  occasions  actually  standing  on  their  heads  in  the  soft  sand, 
leaning  against  the  grass  stems  which  grow  so  close  together 
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without  in  any  way  holding  on  to  them.  Whether  this  position  is 
intentional  or  not,  I  cannot  say,  but  certain  it  is  that  when  looked 
for  from  above  thej^  offer  the  smallest  extent  of  their  bodies  to 
view  and  may  thus  escape  many  enemies." 

Hart  (1907)  records  rohustus  as  occurring  on  waste  sandy  land 
iu  central  and  southern  Illinois,  and  has  observed  them  resting, 
head  downward,  on  a  green  stem,  thus  closely  resembling  a  grass 
leaf.  At  Tappahannock  and  Charlottesville,  Va.,  Fox  (1917) 
found  rohustus  frequent  on  dry  land  or  at  the  borders  of  tidal 
marshes,  occurring  on  tall  grasses  and  herbage  in  fields,  pastures 
and  roadsides. 

238a.     Neoconocephalus     bobustus     crepitans      (Scudder),     1862,     450. 

Crepitating  Cone-head. 

Size  very  large  for  the  genus;  form  very  robust.  Color  of  rohustus, 
the  brow^n  form  more  often  found  than  there.  Differs  mainly  in  the 
shape  of  the  fastigium  which  is  distinctly  broader,  but  feebly  narrowed 
on  apical  third,  and  with  tip  bluntly  rounded  (Fig.  169,  g.)  Disk  of  pro- 
notum  broader,  that  of  female  with  lateral  carinas  parallel  or  nearly  so — 
not  feebly  divergent  as  in  rohustus.  Hind  femora  proportionally  longer, 
with  spines  of  lower  caringe  longer  and  more  slender.  Length  of  body, 
5,  38,  $,  410;  of  fastigium,  $,  2.7—3.6,  9,  3—3.8;  of  pronotum,  $,  8.2— 
10.8,  $,  8.3—9.3;  of  tegmina,  $,  39—53,  $,  49.4—58.4;  of  hind  femora, 
$,  22.8—31,   5,  28.8—35.1;  of  ovipositor,  27—36.9  mm. 

Vigo  Co.,  Ind.,  Aug.  8,  one  male;  St.  Louis,  Mo.;  Sedgewick 
Co.,  Kansas,  August,  taken  at  electric  light  by  E.  S.  Tucker.  In 
addition  to  the  single  Vigo  Co.  male  this  form  is  known  from  In- 
diana only  from  Lake  Maxinkuckee  (R.  &  H.,  1915,  394)  and  from 
Tippecanoe  County,  where  Fox  (1915)  took  two  specimens  in  the 
corn  plats  of  Purdue  University  farm  on  August  26. 

In  Florida  it  has  been  recorded  from  Warchard,  Levy  Co.,  At- 
lantic Beach,  Hastings  and  Fort  Barrancas.  Scudder's  types  of 
crepitans  were  from  Texas  and  Nebraska  and  its  range  is  given 
by  R.  &  H.  (1915,  392)  as  extending  from  "extreme  southern  New 
Jersey  over  the  entire  coastal  plain  of  the  southeastern  United 
States  as  far  south  as  Hastings,  Fla.  Westward  it  is  widely  dis- 
tributed over  the  entire  Mississippi  Valley  region  as  far  as  White 
Bear  Lake,  Minn. ;  Garden  City,  Kan. ;  Clarendon  and  Cisco, 
Texas,  and  Nugent,  Miss."  They  state  (1915,  389)  that  in  the 
vicinity  of  Ocean  View,  N.  Jer.,  and  on  the  Delaware  River  near 
Philadelphia  intergrading  specimens  between  V.  rohustus  and  N. 
crepitans  occur  and  on  the  basis  of  this  intergradation  they  i)lace 
crepitans  as  a  race  of  rohustus.  ' 

Davis  (1913,  178)  states  that  at  Erma,  N.  Jer.  the  song  of 
crepitans  (so-called  by  R.  &  H.)  "while  it  consisted  of  the  same 
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continuous  whirr  as  in  rohustus,  was  not  nearly  so  ear-splitting.'' 
Commenting  on  this  R.  &  H.  (1915,  390)  attribute  the  difference 
to  possible  climatic  conditions  and  state  that  "in  the  west,  in  the 
center  of  its  typical  distribution,  we  have  heard  it  singing  with 
the  full  burring,  buzzing  whirr  which  is  characteristic  of  and 
fully  as  loud  as,  the  song  of  typical  roiustiis/' 
239.     Neocoxocephalus     caudelliaxcs      (Davis),     1905,     289.     Caudell's 

Cone-head. 

"A  robust  species,  either  green  or  brown,  the  tegmina  often  flecked 
with  black.  Fastigium  obtuse,  its  sides  with  a  faint  yellow  line,  beneath 
which  there  is  a  black  line  extending  from  the  base  to  the  base  of  the  an- 
tennae, or  nearly  so;  lower  basal  tooth  blunt  but  distinct.  Anterior  and 
middle  femora  unarmed  beneath;  posterior  femora  armed  beneath  on  both 
carinae  with  numerous  spines."  (Davis.)  "Closely  resembles  N.  robustus 
but  the  vertex  very  decidedly  shorter  with  the  sides  usually  very  weakly 
convergent  distad  and  apex  rotundato-truncate,  more  so  than  in  typical 
robustus  crepitans.  Stridulating  field  of  male  slightly  more  elongate 
with  veins  heavier  than  in  robustus  (Fig.  170,  d.)  Green  color  distinctly 
richer  than  in  that  species."  (R.  &  H.  1915,  395.)  Length  of  body,  $,  33; 
of  fastigium,  $,  2.4—3.3,  $,  3.1—3.2;  of  pronotum,  $  and  $,  8—8.9;  of 
tegmina,  $,  42—47.9,  $,  54.5;  of  hind  femora,  $,  23.6—28.9,  $,  28—31.5; 
of  ovipositor,  33 — 35.4  mm. 

Jamesburg,  Cold  Spring  and  Erma,  N.  Jer.,  Aug.  16 — Sept.  18 
{Davis.)  The  known  range  of  this  species  extends  from  New  Jer- 
sey to  Atmore,  Ala.,  but  it  appears  to  be  nowhere  very  common. 
The  three  male  types  were  found  in  a  cranberry  bog  at  Lakehurst, 
X  Jer..  and  of  them  Davis  sajs :  "The  song  is  a  slow  zip-zip-zip. 
repeated  many  times  and  much  resembling  that  of  Conocephalus 
exiliscaiiorus  of  the  salt  meadows.''  No  females  were  found  until 
1910,  when  two  were  taken  by  Davis  (1911)  at  Cold  Spring, 
N.  Jer.  Of  males  taken  near  Tuckerton  he  wrote:  "They  were 
in  a  dry  field  and  some  of  them,  when  .disturbed,  flew  several  hun- 
dred feet  and  lit  in  cedar  trees.  This  was  an  unusual  proceeding 
for  they  generally  seek  safety  by  dropping  to  the  ground  and  hid- 
ing among  the  thick  vegetation." 

R.  &  H.  (1915,  396)  say:  "The  present  insect  is  very  widely 
distributed  not  only  along  the  coastal  strip  in  truck  gardens, 
waste  fields,  and  marshy  fresh  water  areas,  but  also  in  boggy  por- 
tions of  the  adjacent  pine  barrens  and  in  fields  there  located. 
Usually  no  more  than  three  or  four  widely  scattered  individuals 
are  to  be  heard  at  one  time.  The  song  is  loud,  resonant  and  con- 
stant— dzeeeet-dzeeeet-dzeeeet.  always  the  same,  not  rising  and  fall- 
ing, the  notes  given  deliberately,  counted  as  averaging  twelve  to 
ten  seconds.     The  males  would  continue  their  loud  song  fear- 
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lessly  until  approached  to  within  about  eight  feet,  then  ceasing 
abruptly  they  would  fly  into  the  darkness  with  a  swift  powerful 
zigzagging  flight.  In  alert  swiftness  this  species  and  N.  velox 
are  distinctive." 

Aside  from  the  black  margined  under  surface  of  the  fastigium 
this  insect  is  an  exact  replica  of  a  small  N.  rohustus  crepitans^ 
the  form  of  the  cones  being  identical.  That  species  is  said  to  some- 
times have  the  fastigium  "very  briefly  and  narrowly  darkened 
ventrad."  I  would  consider  caudellianus  to  be  only  a  form  of 
crepitans  were  it  not  for  the  difference  in  song  as  noted  by  Davis 
and  R.  &  H. 

240.     Neoconocephalus   palustbis    (Blatchley),   1893c,    89.     Marsh   Cone- 
head. 

Males  small  for  the  genus,  form  rather  slender;  females  larger,  more 
robust  and  with  abdomen  distinctly  enlarged.  General  color  of  females 
usually  a  bright  grass  green;  of  males  more  often  brown  varying  in  shade; 
fastigium  of  green  form  tipped  with  dull  yellow,  which  extends  half  way 
down  the  sides;  labrum  and  apical  segments  of  all  the  palpi  rose  red 
tinged  with  violet;  antennae  and  apical  third  of  ovipositor  reddish -brown; 
tarsi  somewhat  infuscated.  Fastigium  short,  stout,  apical  third  feebly 
narrowed,  tip  bluntly  rounded  (Fig.  169,  i) ;  under  surface  with  a  low 
obtuse  carina,  the  usual  basal  tooth  represented  by  a  small  blunt  tubercle. 
Pronotum  with  lateral  carinas  feebly  divergent,  hind  margin  very  broadly 
rounded;   lateral  lobes  longer  than  deep,  their  lower  margin  oblique,  its 


Fig.    176.     a,  Female.    X    ^-3'   b,  head  of  same  from  above.      (Original.) 

hind  angle  obtuse;  humeral  sinus  very  shallow.  Tegmina  very  slender, 
tapering  but  little  to  the  narrowly  rounded  tips.  Stridulating  field  of 
male  small,  broad,  basal  three-fourths  of  stridulating  vein  coarse,  apical 
fourth  very  weak  (Fig.  170,  e.)  Fore  and  middle  femora  usually  with  1 — 3 
short,  stout  spines  on  apical  third  of  lower  outer  carina.  Hind  legs  short, 
tibiae  but  little  more  than  half  as  long  as  closed  tegmina;  femora  with  3—9 
spines  on  each  of  the  lower  carinae.  Ovipositor  slightly  shorter  than  hind 
tibiae,  broadest  at  a  point  about  two-thirds  the  distance  from  base,  thence 
tapering  regularly  to  a  sharp  apex.  Length  of  body,  $,  24—26,  $,  27 — 
35;  of  fastigium,  $,  2.3—3,  $,  2.6—4;  of  pronotum,  $,  6.3—8,  9,  5.6— 
8.7;  of  tegmina,  $,  28—34,  9,  29—45;  of  hind  femora,  $,  16—19,  9,  16— 
25;  of  ovipositor,  16—21  mm.  (Fig.  176.) 

Vigo  Co.,  Ind.,  Oct.  24,  type  female  {W.S.B.);  Alexandria, 
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Ya.,  Sept.  2  and  Raleigh,  N.  Car.,  Aug.  4  (Davis).  This  trim- 
bodied  cone-head  was  described  from  a  single  female  taken  Oct. 
2,  1891,  from  the  fallen  grasses  on  the  margins  of  a  large  low- 
In  nd  pond  in  Yigo  County.  This  pond,  now  extinct,  was  surround- 
ed on  all  sides  by  heavy  timber,  and  its  margins  yielded  a  num- 
ber of  interesting  Orthoptera  found  nowhere  else  in  the  county. 
Among  them  were  Leptysma  marginicollis  (Serv.),  Paroxya 
Jioosieri  (Bl.),  Anaxipha  exigua  (Say),  Phylloscirtus  pulchellus 
(Uhler)  and  Conocephalus  nigropleunts  (Bruner).  The  first  four 
mentioned  are  insects  of  a  southern  range,  and  Y.  palustris,  as 
predicted  at  the  time,  has  been  found  to  be  more  common  south- 
ward. Elsewhere  in  Indiana  Y.  palustris  is  known  only  from 
Tippecanoe  County,  where  Fox  (1915,  30)  found  it  in  August  and 
September  of  regular  occurrence  but  not  especially  frequent  in  the 
open  bogs  of  the  rice  cut-grass,  Homalocenchrus  oryzoides  (L.). 

Outside  of  Indiana  Y.  palustris  has  been  taken  at  various  sta- 
tions in  Pennsylvania  and  Xew  Jersey,  near  Columbus  and  Cas- 
talia,  Ohio,  Washington,  D.  C,  Tappahannock.  Ya.,  Raleigh,  N. 
Car.,  Clarksville,  Tenn.,  and  New  Orleans,  La.  Of  its  habits  in 
New  Jersey  and  Pennsylvania  R.  &  H.  (1915,  400)  have  written: 
"The  males  were  found  to  be  at  night  very  alert  and  shy,  much  the 
most  difficult  of  the  species  to  take  excepting  Y.  caudellianus. 
The  method  of  escape  is,  however,  to  hide  with  agility  in  the 
tangles  of  vegetation  in  which  the  species  is  usually  found,  rather 
than  to  seek  safety  in  flight.  The  song  is  a  continuous 
dzeeeeeeeeeeee,  very  high  pitched  and  very  weak." 

"The  series  taken  at  Cornwells,  Pa.,  was  captured  during  the 
day  by  beating  the  tangled  vegetation,  and  particularly  a  small 
area  of  Panicularia  septentrioualis  in  a  marshy  spot.  In  the  lat- 
ter plant  the  females  were  exceedingly  numerous,  nearly  all  being 
taken  there.  In  the  daytime  individuals  are  sluggish,  moving  but 
slowly  about,  but  the  clinging  powers  were  found  to  be  remark- 
able and  the  use  of  the  spines  on  the  limbs  for  this  purpose  was 
quickly  apparent." 

About  Tappahannock,  Ya.,  Fox  (1917)  found  Y.  palustris  com- 
mon in  tidal  marsh  on  the  tall  marsh-grass,  Spartina  cynosuroides 
(L.),  less  frequent  on  the  three-square  rush,  Scirpus  americanus 
(Pers.)  ;  also  on  cat-tails  and  in  moist  depressions  filled  with 
succulent  grasses  at  the  heads  of  gulleys." 

241.     Neoconocephalus  velox  Rehn  &  Hebard,  1914c,   402.     Swift  Cone- 
head. 

Size  medium  for  the  genus;  form  compressed,  slender,  elongate.    Pale 
brown  or  tawny  olive;  head  with  a  median  stripe  of  darker  brown,  this 
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dividing  and  extending  back  along  the  lateral  carinae;  tegmina  with  nu- 
merous very  small,  scattered  brown  spots;  spines  of  the  femora  and  tibiae 
tipped  with  brown.  Fastigium  constricted  at  base,  widest  at  middle,  then 
feebly  narrowed  to  the  rounded  apex.  Pronotum  with  lateral  carinse  very 
obtuse,  feebly  divergent,  both  its  disk  and  the  occiput  finely  rugose-punc- 
tate; lateral  lobes  much  longer  than  deep,  their  lower  margin  broadly 
rounded  into  the  front  and  hind  ones;  humeral  sinus  broad,  very  shallow, 
male,  much  deeper,  female.  Tegmina  elongate,  surpassing  the  hind  femora 
about  16  mm,  tip  of  ovipositor,  5  mm.;  stridulating  field  of  male  rather 
small  and  broad,  its  main  vein  heavy,  the  others  very  weak.  Front  and 
middle  femora  armed  beneath  on  the  outer  carina  with  two  or  three 
small  spines.  Hind  femora  very  slender,  armed  beneath  with  six  to 
eight  slender  spines  on  each  carina.  Subgenital  plate  of  male  with  me- 
dian notch  narrow,  the  styles  stouter  and  broader  than  in  any  other  spe- 
cies, their  tips  bluntly  rounded.  Length  of  body,  $,  33 — 40;  of  fastigium 
2.6—3;  of  pronotum,  8.7—9;  of  tegmina,  410—42;  of  hind  femora,  23—25 
mm.  (Fig.  177.) 

LaGrange  and 
Parish,  Fla.,  June 
— July  31 ;  Logtown 
and  Ratliff,  Miss. 
(Davis.)  Recorded 
only  from  Home- 
stead, Fla.,  and 
Billy's  Island,  Ga., 
Fig.  177.    Male  type.  X  i.3.    (After  R.  &  H.)  June— July,  the  for- 

mer being  the  type  locality.  R.  &  H.  (1915,  399)  state  that:  ''The 
song  of  this  very  shy  and  vigorous  species  is  a  loud  and  contin- 
uous buzzing.  It  is  apparently  a  native  of  the  undergrowth  of  the 
pine  forests  of  the  extreme  southeastern  United  States." 

242.     Neoconocephalus     betusus     (Scudder),     1879a,     93.     Round-tipped 
Cone-head. 

Size  small  for  the  genus;  form  slender.  Color  usually  green,  often 
pale  brown  with  tegmina  faintly  maculate;  fastigium  with  margins  yel- 
lowish, its  apex  only  with  a  curved  black  line  on  under  surface;  lateral 
carinae  of  pronotum  often  yellowish;  tibiae,  tarsi  and  apical  half  of  ovi- 
positor usually  more  or  less  fuscous.  Fastigium  shorter  than  the  inter- 
ocular  width,  convex  above,  its  sides  subparallel,  (Fig.  169,  fc,)  basal  tooth 
obtuse.  Pronotum  coarsely  and  thickly  punctate,  transverse  sulcus  dis- 
tinct, metazona  three  times  as  long  as  prozona,  hind  margin  very  broadly 
rounded,  lateral  carinae  feebly  divergent,  female,  rather  strongly  so,  male; 
lateral  lobes  with  lower  margin  oblique,  its  hind  angle  obsolete,  hind  mar- 
gin broadly  rounded;  humeral  sinus  broad,  shallow.  Tegmina  relatively 
short,  surpassing  the  hind  femora  only  8—10  mm.,  their  tips  rather  broadly 
rounded.  Front  and  middle  femora  usually  unarmed  beneath,  rarely  with 
a  single  small  spine.  Hind  femora  with  2—6  small  spines  on  each  of  the 
lower  carinae.     Notch  of  subgenital  plate  of  male  broad,  the  styles  slender. 
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acute.  Ovipositor  much  surpassing  the  tegmina.  Length  of  body,  $ , 
26 — 28,  9,  29 — 31;  of  fastigium,  $  and  $,  1.8—2.2;  of  pronotum,  $,  6.8 — 
7.5,  $,  5.3 — 7.8;  of  tegmina,  $,  29—34,  $,  30—42;  of  hind  femora,  $, 
18.5 — 21,  $,  21 — 27;  of  ovipositor,  27—39  mm. 

Putnam  Co.,  Ind.,  Aug.  27— Sept.  18 ;  Washington,  D.  C,  Aug. 
23 ;  Norfolk  and  Tappahannock,  Va.,  Aug.  23— Oct.  8 ;  Staten  Is- 
land. N.  Y.,  Sept.  3.  The  Indiana  specimens  were  taken  from  a 
marshy  spot  in  a  blue-grass  pasture,  the  first  one  in  1914.  and 
only  females  are  so  far  known  from  that  State.  In  Florida  it  is 
recorded  onlv  from  Jacksonville,  St.  Augustine,  Daytona  and 
Gainesville  and  probably  inhabits  only  the  northern  third  of  the 
State.  Scudder's  type  was  a  female  from  Georgia  and  the  known 
range  of  the  species  extends  from  Connecticut  west  to  central  In- 
diana and  St.  Louis,  Mo.,  and  southwest  to  northern  Florida  and 
Nugent.  Miss. 

R.  &  H.  (1915,  403)  describe  the  song  and  habits  of  retusus  as 
follows:  *'The  present  insect  is  an  inhabitant  of  the  grasses  in 
waste  fields,  along  the  borders  of  marshes  and  in  the  drier  por- 
tions of  the  marshes  proper,  and  is  usually  to  be  found  in  large 
numbers.  The  song  is  of  the  exact  pitch  of  that  of  A.  lyristes  but 
weaker,  a  continuous  zecceeeeece.  In  New  Jersey  the  si^ecies  is 
the  last  of  the  genus  to  appear,  reaching  the  adult  condition  to- 
Avard  the  end  of  August."  R.  &  H.  (1915,  401)  have  placed  the 
Conocephaliis  aflanficus  Bruner  (1899,  38)  as  a  synonym.  They 
state  that  the  Conocephalus  triops  and  C.  dissimilis  of  many  Am- 
erican authors  also  refer  rightfully  to  retusus,  triops  being  a 
larger,  more  robust  form  with  shorter  ovipositor  and  shorter, 
flatter,  broader  fastigium. 

243.     Neoconocephai^us  triops  (Linnaeus),  1758,  430.     Broad-tipped  Cone- 
head. 

Size  rather  large;  form  robust.  Green  or  brown;  tip  of  fastigium  be- 
neath and  often  the  tips  of  mandibles  black;  lateral  carinae  of  pronotum 
and  margins  of  fastigium  rarelj"  yellowish;  brown  form  often  with  a  pur- 
plish stripe  along  the  upper  third  of  lateral  lobes  and  humeral  vein  of  teg- 
mina; under  surface  of  hind  femora  and  tibiae  very  dark  in  some  individ- 
uals. Fastigium  as  described  in  key.  Pronotum  broader  and  smoother 
than  in  retusus;  humeral  sinus  broader;  lateral  lobes  deeper  in  propor- 
tion to  their  length.  Front  and  middle  femora  unarmed  or  with  a  few 
small  spines.  Hind  femora  with  six  to  ten  very  small  spines  on  each 
lower  carina.  Ovipositor  but  slightly  surpassing  the  tips  of  tegmina,  its 
apical  third  feebly  decurved.  Length  of  body,  $,  27.5 — 32,  9,  32—36;  of 
fastigium,  $  and  9,  2.1 — 2.6;  of  pronotum,  $  and  9,  8.7 — 9.7;  of  teg- 
mina, S,  40—44,  9,  43—53;  of  hind  femora,  $,  22—24,  9,  23—26;  of  ovi- 
positor, 21 — 25  mm. 
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Ormond,  Gainesville,  West  Palm  Beach,  Lake  Istokpoga,  Cape 
Sable  and  Dunedin,  Fla.  (W.S.B.)  ;  Mobile,  Ala.  (Loding)  ;  Ag- 
ricultural College,  Miss.  (Weed);  October — March.  Recorded 
from  numerous  places  in  Florida,  and  occurs  everywhere  through- 
out the  State  and  on  the  southern  keys.  These  records  have  been 
made  under  different  names,  viz.,  Conocephalus  triops  (Linn.), 
C.  fusco-striatus  Redt.,  C.  mexicanus  Sauss.  and  G.  nietoi  Sauss., 
the  second  and  third  being  synonyms  of  triops  and  the  fourth  be- 
longing rightfully  to  an  extralimital  species  of  Homorocoryphus. 

My  first  field  acquaintance  with  C.  triops  was  made  at  Or- 
mond on  March  16,  1899.  These  I  determined  as  G.  nietoi  Sauss. 
by  comparison  with  Mississippi  specimens  which  I  had  received 
under  that  name  from  H.  C.  Weed  and  they  were  so  recorded  by 
me  (1902,  70).  About  Dunedin  Isl.  triops  occurs  in  small  numbers 
throughout  the  winter,  frequenting  for  the  most  part  the  dense 
masses  of  fallen  grasses  about  the  borders  of  marshes  and  ponds, 
but  sometimes  noted  amidst  the  wire-grass  of  open  pine  woods. 
There  as  elsewhere  the  males  are  mostly  brown  and  the  females 
green,  there  being  but  one  brown  female  and  one  green  male  among 
the  24  specimens  at  hand.  I  have  never  seen  it  fly  when  disturbed, 
but  it  is  an  adept  at  burrowing  and  also  at  remaining  perfectly' 
motionless  by  the  side  of  or  on  some  object  with  whose  hue  its  own 
color  blends.  On  the  other  hand,  Hebard  states  {R.  &  H.,  1904) 
that  at  Thomasville,  Ga.,  the  brown  fusco-striatus  phase  of  this 
species  "appeared  early  in  March  and  was  soon  plentiful  in  the 
woods,  especially  in  the  broom  sedge  in  damp  locations.  The  spec- 
imens, when  pursued,  always  took  to  wing  and  made  off  with  a 
strong  but  zigzag  flight,  never  alighting  until  quite  a  distance 
had  been  traversed." 

iSf.  triops  is  found,  say  R.  &  H.  (1915,  408)  "almost  everywhere 
in  the  southern  United  States,  inhabiting  the  forest  undergrowth, 
fields  and  semi-marsh  situations.  Over  most  of  its  range  it  is  one 
of  the  earliest  Tettigoniids  to  appear,  the  adults  being  found  in 
south  Georgia  in  late  March."  Its  known  range  extends  from  the 
vicinity  of  Washington,  D.  C,  south  and  west  to  Stillwater,  Okla- 
homa, Central  Texas,  Arizona  and  Los  Angeles,  Cal.  Redten- 
bacher  (1891,  399)  gives  also  for  his  fusco-striatus,  Missouri, 
Cuba,  Port  Au  Prince  and  Quita. 

Allard  (1910a)  has  given  an  excellent  account  of  the  habits 
and  song  of  the  brown  color  phase  of  ^.  triops  which  is,  in  part, 
as  follows: 

"The  careful  observer  of  insect  stridulations  who  visits  the  upper 
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Piedmont  region  of  Georgia  in  March  or  April,  will  hear,  during  warm 
evenings,  a  loud,  continuous,  noisy  buzz,  sometimes  in  the  tallest  pines  and 
oaks,  or  again  in  the  weeds  and  low  herbage  of  fields.  This  is  the  stridu- 
lation  of  a  cone-headed  grasshopper  known  as  Conocephalus  fusco-striatus 
Redt.  In  this  region  the  notes  of  this  interesting  locust  together  with  the 
familiar  trillings  of  the  ubiquitous  field  cricket,  Gryllus  pennsylvanicus 
Burm.,  are  among  the  earliest  insect  stridulations  to  be  heard  in  spring. 
Here  it  is  the  only  Conocephalus  to  be  heard  in  early  spring,  and,  judging 
from  the  individuals  in  song  during  warm  evenings,  it  is  a  fairly  common 
species. 

"This  cone-head  is  strictly  a  nocturnal  insect  and  stridulates  most 
freely  during  warm,  moonlight  evenings.  The  note  is  a  loud,  harsh, 
snappy  z-z-z-z-z-z  continued  for  many  minutes  at  a  time.  Within  a  few 
feet  of  the  stridulating  insect  a  strong,  penetrating  buzzing  hum  is  notice- 
able, attended  by  almost  continuous  harsh,  snappy,  unmusical  creptitations 
which  are  audible  for  long  distances,  and  constitute  the  notes  usually 
heard  by  the  distant  observer.  It  is  somewhat  difficult,  especially  for 
those  who  have  not  studied  insect-stridulations,  to  locate  one  of  these  in- 
sects in  a  big  field.  Its  powerful,  penetrating  notes  seem  to  permeate  the 
herbage  on  every  hand,  frequently  causing  no  little  bewilderment  in  the 
mind  of  one  who  attempts  to  locate  the  musician  too  carelessly.  It  is  a 
very  shy  insect  and  cannot  readily  be  captured  unless  approached  with 
considerable  care.  It  takes  to  wing  readily,  and  flies  long  distances  in 
the  fields  or  from  tree  to  tree." 

Of  the  two  synonyms  of  'N .  tiiops  above  noted,  the  name  mex- 
icaniis  Sauss.  (1859,  208)  has  usually  been  given  by  American 
authors  to  the  green  form,  and  fusco-striatus  Redt.  (1891,  399)  to 
the  brown  one.  R.  &  H.  (1914c,  402)  first  placed  the  latter  as  a 
synonym  of  mexicanus  and  in  1915  referred  both  names  to  triops. 
Other  synonyms  of  triops  as  stated  by  them  are  Conocephalus  oh- 
tusus  Burm.  (1838,  705),  C.  dissimilis  Serv.,  (1839,  518),  C.  dis- 
similis  Harris  (1862,  164),  C.  heies  Scudd.  (1879a,  92),  and  Neo- 
conocephalus  mexicanus  var.  tihiaUs  Karney  (1907,  33). 

IV.     HoMOROCORYPHUs  Karney,  1912,  36.    (Gr.,  "contiguous"  -|- 

"vertex" ) 

Species  of  large  size  and  robust  form,  very  similar  in  struc- 
ture and  general  facies  to  those  of  Neoconocephalus ,  with  which 
they  were  formerly  grouped.  Fastigium  slightly  shorter  than 
width  of  interocular  space,  its  apical  half  convex,  swollen,  bluntly 
rounded ;  antennae  longer  than  body,  very  slender ;  pronotum  with 
posterior  lobe  very  short,  lateral  carinae  subobsolete,  hind  margin 
truncate,  lateral  lobes  longer  than  deep,  humeral  sinus  distinct 
but  shallow;  tegmina  variable  in  length;  wings  shorter  than  or 
equal  to  tegmina;  fore  and  middle  femora  short,  subequal,  armed 
with  only  one  or  two  short  spines  on  lower,  outer  carinae;  hind 
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femora  short,  but  slightly  surpassing  the  abdomen,  female,  their 
lower  carinae  armed  with  three  to  seven  short,  stout  spines.  Male 
with  apex  of  supra-anal  plate  very  broadly  concave  or  emarginate, 
the  projection  each  side  acute;  cerci  much  as  in  Neoconocephalus : 
subgenital  plate  with  a  narrow  median  notch ;  styles  short,  broad, 
concave  above,  their  tips  bluntly  rounded.  Ovipositor  more  than 
one-half  longer  than  hind  femora,  slightly  widened  and  feebly  de- 
curved  beyond  the  middle,  its  apex  very  acute.  Other  characters 
as  in  iSieoGonocephalus. 

But  one  species  of  the  genus  occurs  in  the  United  States. 
244.     HoMOROCORYPHUs  MALivoLANS    (Scudder),  1879a,  90. 

Pale  brown,  the  female  darker;  disk  of  pronotum  with  a  narrow  dark 
brown  stripe  each  side,  sometimes  almost  wholly  blackish-brown;  tarsi 
and  hind  tibiae  often  in  great  part  infuscated.  Occiput  and  sides  of  head 
rather  coarsely  and  very  irregularly  punctate.  Disk  and  sides  of  pronotum 
rugosely  punctate,  more  strongly  so  in  female.  Tegmina  dimorphic  in 
length,  in  the  more  common  brachypterous  form  not  reaching  tips  of  hind 
femora,  slightly  longer  than  abdomen,  male,  shorter  than  abdomen,  female, 
their  tips  acute  or  narrowly  rounded;  in  macropterous  form  surpassing 
hind  femora  12 — 15  mm.  and  extending  far  beyond  tip  of  abdomen  in  both 
sexes,  their  apices  rounded;  wings  usually  shorter  than  tegmina,  equal  to 
latter  in  macropterous  individuals.  Other  characters  as  given  under  the 
generic  heading.  Length  of  body,  $,  27 — 29,  $,  39 — 43;  of  fastigium,  $, 
2;  $,  2.7;  of  pronotum,  $,1,  $,  9 — 10;  of  tegmina,  short-winged,  $,  19 — 
20,  5,  23—24;  long-winged,  5,  40,  $,  47—50;  of  hind  femora,  $,\1,  $, 
22.5—24;  of  ovipositor,  37—38.5  mm.  (Fig.  178.) 


Fig.   178.      Short-winged  female.      Natural  size.      (After   R.   &   H.) 

Tappahannock,  Va.,  July  14  {Fox)  ;  Citrus  Center,  Fla. 
{Davis).  Scudder's  type  was  a  unique  male  taken  at  Cedar  Keys, 
Fla.,  June  4  by  E.  A.  Schwarz.  This  was  the  only  specimen  known 
until  1905,  when  R.  &  H.  described  a  single  female  from  Chokolos- 
kee,  Fla.,  under  the  name  of  Conocephalus  hoplontachiis.  A  sec- 
ond male  was  taken  by  them  July  12,  1912  "from  saw-grass  grow- 
ing in  knee-high  water  on  the  edge  of  the  everglades"  at  Detroit, 
Fla.,  and  was  properly  placed  (1914c,  405)  under  Scudder's  name. 
The  only  other  Florida  locality  recorded  is  Citrus  Center,  where 
Davis  secured  two  males  on  May  2,  but  he  has  a  male  taken  at 
Parish,  August  25,  in  which  the  tegmina  are  40  mm.  in  length. 

Outside  of  Florida  the  species  is  recorded  only  from  Wilming- 
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ton,  N.  Car.,  Tappahannock,  Va.  and  Victoria,  Texas.  At  Tap- 
pahannock  Fox  (1917)  took  29  males  and  12  females,  July  13 — 
Aug.  18,  which  he  found  mostly  '*in  dense  stands  of  the  tall  marsh- 
grass,  Spartina  cynosuroides  (L.),  in  tidal  marshes,  a  few  oc- 
curring in  briery  thickets  on  nearby  knolls.  Observed  ovipositing 
in  the  Spartinar  It  probably  occurs  sparingly  over  the  areas  of 
the  marshes  covered  by  this  and  allied  grasses  and  reeds  all  along 
the  Atlantic  coast  from  Virginia  to  ext  eme  southern  Florida 
and  also  along  the  gulf  coast  of  Florida  on  which  the  type  was 
taken.  As  Scudder  has  noted,  the  male,  on  account  of  its  short 
tegmina  and  blunt  rounded  fastigium,  resembles  somewhat  a  large 
Orchelimum. 

Caudell  (1918a)  records  a  macropterous  female  of  H.  malivo- 
lans  from  Victoria,  Texas,  in  which  both  tegmina  and  wings  are 
50  mm.  in  length,  thus  giving  the  "insect  an  appearance  of  being 
Lirger  and  more  bulky  than  its  brachypterous  relatives." 

Subfamily  IV.    CONOCEPHALIN.E. 

The  Meadow  Grasshoppers. 

"The  poetry  of  earth  is  never  dead: 

When  all  the  birds  are  faint  with  the  hot  sun. 

And  hide  in  cooling  trees,  a  voice  will  run 

From  hedge  to  hedge  about  the  new  mown  mead: 

That  is  the  grasshopper's — he  takes  the  lead 

In  summer  luxury — he  has  never  done 
With  his  delights;  for  when  tired  out  with  fun 

He  rests  at  ease  beneath  some  pleasant  weed." — Keats. 

Species  of  small  or  medium  size,  having  the  vertex  projected 
upward  and  forward  in  the  form  of  a  blunt  rounded  tubercle, 
concave  on  each  side  to  accommodate  the  basal  joint  of  antennae; 
eyes  rather  large,  subglobose;  antenniP  very  slender,  tapering, 
often  of  excessive  length  ;  pronotum  with  not  more  than  one  trans- 
verse sulcus;  prosternum  toothed  or  with  two  slender  spines, 
rarely  unarmed;  tegmina  usually  well  developed  but  often 
dimorphic  in  the  same  species,  sometimes  reduced  to  mere  pads, 
or  even  wanting,  their  color  usually  green,  rarely  pale  brown; 
wings  usually  present  and  fully  developed,  absent  or  very  minute 
in  Odontoxiphidium  and  much  aborted  in  some  species  of  Con- 
ocephalus.    Other  characters  much  as  in  the  Copiphorinse. 

To  this  sub-family  belong  those  slender-bodied  green  grass- 
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hoppers,  with  long,  tapering  antennae  which  are  so  common  in 
summer  and  early  autumn  in  damp  meadows  and  prairies  and 
along  the  margins  of  streams,  ditches  and  ponds.  They  are  mostly 
terrestrial  in  their  habits,  and  the  color  of  their  bodies  corresponds 
closely  with  that  of  the  stems  and  leaves  of  the  sedges  and  grasses 
among  which  they  dwell,  thus  protecting  them  from  the  sight  of 
the  few  birds  which  frequent  a  like  locality.  Their  songs,  pro- 
duced in  the  same  manner  as  those  of  their  larger  cousins,  the 
katydids,  are  as  frequent  by  day  as  by  night,  but  are  usually  soft 
and  low  in  comparison  with  those  of  the  former.  Their  day  song 
differs  from  that  of  the  night,  and,  says  Scudder  (1868,  116)  :  "It 
is  curious  to  observe  these  little  creatures  suddenly  changing  from 
the  day  to  the  night  song  at  the  mere  passing  of  a  cloud  and  re- 
turning to  the  old  note  when  the  sky  is  clear.  By  imitating  the 
two  songs  in  the  daytime  the  grasshoppers  can  be  made  to  repre- 
sent either  at  will ;  at  night  they  have  but  one  note." 

The  eggs  of  the  Conocephalinae  are  deposited  between  the  stems 
and  root  leaves  of  grass,  in  the  pith  of  twigs,  or  sometimes  in  the 
turnip-shaped  galls  so  common  on  certain  species  of  willows.  The 
ovipositor,  being  thus  used  as  a  piercer,  has  in  time  developed 
into  a  slender  and  sharp  pointed  instrument  which  is  but  little 
curved  and  is  frequently  of  excessive  length,  in  some  species  be- 
ing over  twice  as  long  as  the  remainder  of  the  body. 

The  subfamily  is  represented  in  the  eastern  United  States  by 
three  genera,  the  literature  of  especial  interest  regarding  them  be- 
ing as  follows :  Redtenbacher,  1891 ;  Blatchley,  1893,  1903 ;  Scud- 
der, 1898b;  McNeill,  1900a;  Hancock,  1904,  1911;  Karney,  1913; 
Rehn  &  Hebard,  19ir)a,  1915b,  1916. 

KEY  TO  EASTERN   GEXEBA  OF  CONCEPHALIX.^. 

a.     Cerci  of  males  more  or  less  curved,  swollen  at  middle  or  base  and 

bearing  a  single  tooth;  tegmina  present  in  both  sexes. 

6.     Prosternal    spines    rather    long    cylindrical,    slender;    ovipositoi 

stouter,  usually  distinctly  falcate  or  upcurved;    tegmina  fully 

developed,  surpassing  abdomen  in  all  our  species;   body  more 

robust,  usually  more  than  18  mm.  in  length. 

I.     Obchelimum.  p.  535. 
&b.     Prosternal  spines  very  short  or  wholly  wanting;  ovipositor  slen- 
der, straight  or  nearly  so;  tegmina  usually  abbreviated,  shorter 
than  abdomen  in  most  species;  body  more  slender,  usually  less 
than  17  mm.  in  length.  II.     Conocephalus,  p.  562. 

aa.  Cerci  of  males  long,  slender,  subcylindrical  or  subdepressed  and  with 
both  a  post-median  lateral  and  a  basal  dorsal  tooth;  tegmina  and 
wings  absent  or  the  former  concealed,  in  female,  tegmina  present 
but  very  short  in  male.  III.     OnoNTOxiPHiDiUM,  p.  584. 
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I.     Orchelimum  Serville,  1839,  522.     (Gr.,  "to  dance"  + 
''meadow.") 

The  Larger  Meadow-Grasshoppers. 

Tettigoniids  below  the  medium  in  size  and  possessing  the 
characters  of  the  subfamily  above  noted.  They  also  have  the  face 
short,  moderately  oblique,  its  dorsal  portion  prolonged  upward 
at  middle  to  meet  the  ventral  spine  of  fastigium ;  pronotum  short, 
usually  smooth,  more  or  less  saddle-shaped,  the  metazona  pro- 
longed backward  to  form  a  posterior  lobe,  its  hind  margin 
usually  broadly  rounded;  lateral  lobes  deeper  than  long,  their 
front  margin  oblique,  lower  one  usually  straight  and  rounded 
into  the  hind  one,  the  latter  usually  with  the  adjoining  lower  por- 
tion bulging  to  form  what  is  called  the  "convex  callosity;"  hum- 
eral sinus  usually  present  but  varying  much  in  width  and  depth; 
tegmina  narrow,  usually  strongly  tapering,  the  apical  width  much 
less  than  the  basal,  almost  always  slightly  shorter  than  wings; 
stridulating  organ  of  male  well  developed,  its  veins  prominent, 
the  speculum  transparent  on  both  tegmina:  front  and  middle 
femora  subequal  in  length,  unarmed  beneath ;  hind  femora  slender 
but  stouter  than  in  Conocephalus,  their  under  surface  either 
armed  with  a  few  short  spines  or  wholly  unarmed.  Male  with 
apex  of  supra-anal  plate  emarginate  and  usually  deflexed;  cerci 
stout,  varying  much  in  form,  armed  near  middle  with  a  single 
stout  tooth;  subgenital  plate  with  apex  U-or  V-shaped,  its  styles 
short  one-jointed,  set  in  sockets  at  the  upper  outer  margins  of 
the  concavity.  Ovipositor  stout,  rather  broad,  its  apical  half 
usually  distinctly  upcurved;  when  straight  or  nearly  so  above, 
the  apical  third,  except  in  militare,  tapering  or  curved  on  under 
side  to  a  fine  point. 

This  genus  is  very  close  to  Conocephalus  (Xiphidium)  and  is, 
bj  some  writers,  united  with  it.  Redtenbacher  (1891,  494)  placed 
it  as  a  subgenus  of  Xiphidium,  separating  its  members  from  those 
of  Xiphidium  proper  by  the  same  characters  as  did  Serville.  The 
species  have  a  general  facies  or  appearance  which  enables  one 
after  a  little  experience  to  separate  them  at  a  glance  from  those 
of  Conocephalus,  but  as  R.  &  H.  (1915b,  156)  have  well  said, 
"when  the  characters  of  the  two  are  compared,  the  variation  in 
each  leaves  us  unable  to  state  a  single  absolute  difference."  As 
noted  in  the  key  to  genera,  the  larger,  heavier  body,  longer  pro- 
sternal  spines,  and  shorter  and  broader  falcate  ovipositor  are  the 
chief  distinguishing  characters  of  Orchelimum.    The  tegmina  are 
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luore  uniform  in  length,  and  the  color,  while  of  slightlj'  different 
shades  of  brown  or  green  in  the  same  species,  according  to  season 
and  habitat,  does  not  run  to  the  extremes  of  variation  as  in 
Conocephalus. 

The  generic  name,  Orchelimum,  the  literal  meaning  of  wliicli 
i?  "I  dance  in  the  meadows,"  is  a  most  appropriate  one,  for  low , 
moist  meadows  everywhere  swarm  with  these  insects  from  July 
to  November;  and  though  waltzes  and  quadrilles  are  probably 
not  indulged  in,  yet  the  music  and  song,  the  wooing  and  love-mak- 
ing which  are  the  natural  accompaniments  of  those  amusements, 
are  ever  present,  and  make  the  short  season  of  mature  life  of 
the  participants  a  seemingly  happy  one. 

Allard  (1910b)  says:  "In  attempting  to  capture  the 
Orchelimum s  it  is  amusing  to  observe  their  attempts  to  hide  by 
moving  around  the  stalk  of  grass  they  are  resting  on.  As  the  hand 
moves  toward  the  stalk  to  grasp  one,  the  wary  creature  always 
moves  to  the  opposite  side  so  as  to  keep  the  stalk  directly  between 
it  and  the  observer,  just  as  a  gray  squirrel  moves  around  a  tree 
trunk  to  escape  the  hunter.  In  this  protective  movement  it  hugs 
the  grass  stem  as  close  as  possible,  stretching  out  its  long,  slender 
hind  legs  behind  it,  until  they  are  parallel  with  and  almost  flat 
against  the  grass  stem." 

Redtenbacher  recognized  but  eleven  species  of  his  subgenus 
Orchelimum^  ten  of  these  from  the  United  States,  Scudder 
(1900,  73)  admitted  18  to  his  catalogue.  Kirby  (1906,  371)  in- 
creased the  number  to  24.  R.  &  H.  in  their  synopsis  (1915a,) 
founded  a  new  genus  for  one  of  these,  restricted  the  genus  Orcheli- 
mum to  North  America  and  Mexico,  described  five  new  species 
and  relegated  so  many  of  those  recognized  by  Redtenbacher,  Scud- 
der and  Kirby  to  synonymy  that,  in  the  end,  they  had  only  17 
North  American  species  treated  as  valid  in  their  work. 

In  my  opinion  the  synonymy  of  the  genus  is  even  yet  in  a  very 
unsettled  state.  R.  &  H.  made  a  laudable  attempt  to  straighten 
it  out  but  their  conclusions  regarding  the  older  names  of  the 
European  writers  were  based  on  the  very  brief  descriptions  of 
those  writers  and  not  on  an  examination  and  com])arison  with  the 
types.  For  that  reason  I  cannot  agree  with  all  their  conclusions 
and  synonymy. 

The  species  of  Orchelintum  are  so  numerous  and  so  alike  in 
general  appearance  that  it  is  very  difficult  to  i)repare  a  key  which 
is  satisfactory  and  at  the  same  time  easily  followed,  R.  &  H.  have 
shown  that  one  of  the  major  characters  used  by  both  McNeill 


SUBFAMILY    IV. CONOCEPHALIN^.  537 

(1900a)  and  myself  (1903,  382)  in  our  former  treatment  of  the 
genus,  viz..  the  presence  or  absence  of  spines  on  the  under  side  of 
the  hind  femora,  is  unreliable  as  it  is  variable  in  the  same  species. 
They  have  used  instead  the  form  of  the  male  cerci  as  their  prin- 
cipal differential  character  and  have  supplemented  this  with  other 
characters  pertaining  to  the  form  of  lateral  lobes  of  pronotum, 
form  and  size  of  ovipositor  of  female,  etc.  Their  keys  are  open 
to  the  objection,  that  thej'  contain  a  number  of  merely  compara- 
tive terms  such  as  "form  more  robust"  and  '"ovipositor  with  gen- 
eral form  less  arcuate,"  as  against  ''form  more  slender"  and  "ovi- 
positor with  general  form  more  arcuate."  Such  terms,  as  I  long 
ago  discovered  by  personal  experience,  are  confusing  and  mis- 
leading to  a  student  who  has  only  a  few  si)ecimens  at  hand.  Aside 
from  this,  the  keys  in  their  synopsis  are  so  much  better  than  any 
previously  known  that  I  have  used  them  as  the  basis  for  the  one 
given  below,  modifying  them  here  and  there  in  sequence  and  by 
the  addition  of  any  fixed  character  which,  in  my  opinion,  would 
make  them  more  simple  and  more  easily  understood  by  the  be- 
ginner. On  account  of  the  great  confusion  in  the  synonymy  of  a 
number  of  the  species,  it  is  impossible  in  giving  the  distribution 
and  notes  on  habits  to  always  refer  each  record  made  by  past 
collectors  to  the  species  to  which  it  rightfully  belongs.  I  have, 
however,  where  following  the  synonymy  as  given  by  R.  &  H.,  as- 
signed the  notes  and  records  of  synonyms  to  the  species  under 
Nvhich  they  are  placed  by  those  authors. 

Fifteen  species  and  two  varieties  of  Orchelimum  are  herein 
recognized  as  occurring  in  the  territory  covered  by  this  work. 
For  convenience  of  treatment  these  are  first  separated  into  two 
groups  as  follows: 

KEY  TO  GROUPS  OF  EASTERN  SPECIES  OF  ORCHELIMUM. 

a.  Cerci  of  male  of  moderate  length,  the  apical  portion  behind  the  me- 
dian tooth  not  much  if  any  longer  than  the  basal  portion  in  front 
of  it  (Fig.  179);  ovipositor  in  the  majority  of  the  species  not  dis- 
distinctly  more  than  half  as  long  as  hind  femora  and  (except  in 
gladiator)  with  upper  margin  always  evidently  and  regularly 
curved.  Group  I.  p.  537. 

aa.     Cerci  more  elongate,  the  apical  portion  behind  the  tooth  distinctly 
longer  than  the  portion  in  front  of  it  (Fig.  183);  ovipositor  (except 
rarely  in  concinnum)  distinctly  more  than  half  as  long  as  hind  fe- 
mora, its  upper  margin  either  straight  or  curved.      Group  II.  p.  551. 
Grolt   I.     The  Agile  Group  of  Orchelimum. 
This  group  as  defined  above  contains  eight  species.    In  general 
its  members  are  larger  and  more  robust  than  those  of  Group  II. 
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Fig.  179.  Dorsal  and  lateral  outlines  of  left  cercus  of  male  Orclielimum,  X  i"- 
a,  agile;  b,  erythrocephalum;  c,  vulgare;  d,  gladiator;  e,  pulchelhim ;  f,  nigripes;  g,  cat- 
caratum;  h,  bullatum;  n  =  node  on  cercus  of  vulgare.     (a — g,  After  R.  &  H.;  h,  original.) 

KEY  TO  EASTERN  SPECIES  OF  GROUP  I  OF  ORCHELIMUM. 

a.     Tooth  of  male  cercus  not  longer  than  apical  portion  of  the  shaft  and 
not  strongly  aciculate  (Fig.  179,  a — f.) 
6.     Upper  surface  of  male  cercus  without  a  distinct  sinuate  carina; 
ovipositor   (except  in  gladiator)   not  or  very  little  more  than 
half  as  long  as  hind  femora  (Fig.  180.) 
c.     Cercus  distinctly  depressed,  its  tooth  flattened  at  base  and  set 
at  right  angles  to  the  shaft;  ovipositor  deeper  at  base  than  at 
any  other  point;   humeral  sinus   distinct  but  shallow    (Fig. 
180,  a.)  245.     agile. 

cc.     Cercus  not  distinctly  depressed,  its  tooth  more  or  less  thick- 
ened at  base;   ovipositor  deepest  at  some  point  beyond  the 
base. 
d.     Cercus  without  a  rounded  tubercle  or  node  above  and  between 
the  tooth  and  apex;  head  more  or  less  reddish;  speculum  of 
stridulating  field  of  male  longer  than  broad   (Fig.  182,  6.) 

246.      ERYTHROCEPHALUM. 

dd.     Cercus  with  a  rounded  tubercle  or  node  above  on  apical  half 

(Fig.  179,  c,  n) ;   head  rarely  reddish;    speculum  subquad- 

rate  (Fig.  182,  a.) 

e.     Humeral  sinus  of  lateral  lobes  distinct  (Fig.  180,  c) ;  tooth 

of  cercus  shorter  than  apical  half  of  shaft,  tip  of  shaft 

bluntly  rounded   (Fig.  179,  c) ;   ovipositor  less  than  half 

the  length  of  hind  femora,  its  upper  margin  distinctly 

curved.  247.     vulgabe. 

ee.    Humeral  sinus  scarcely  evident;  tooth  of  cercus  as  long  as 
apical  half  of  shaft,  the  tip  of  shaft  subacute;  ovipositor 
almost  two-thirds  as  long  as  hind  femora,  its  upper  mar- 
gin nearly  straight  (Figs.  179,  180,  d.)     248.     gladiator. 
b6.     Upper  surface  of  cercus  with  a  distinct  obtuse  sinuate  carina; 
ovipositor  more  than  half  the  length  of  hind  femora. 
f.    Humeral  sinus  distinct;  tibiae  not  blackish;  notch  of  male  su- 
pra-anal plate  U-shaped,  as  broad  or  broader  than  deep;  tooth 
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of  cercus  distinctly  shorter  than  that  portion  of  shaft  behind 
it,  its  apical  half  straight  or  nearly  so  (Figs.  179,  180,  e.) 
Outer  carina  of  hind  femur  in  both  sexes  armed  on  apical 
third  with  two  to  eight  stout  spines;    form  slender;    teg- 
mina  in  female  scarcely  reaching  the  tip  of  ovipositor. 

249.      PULCHELLUM. 

Outer  carina  of  hind  femur  unarmed  in  male,  with  one  or 
two  minute  spines  on  apical  third,  female;  form  much 
stouter;  tegmina  of  female  distinctly  surpassing  the  tip  of 
ovipositor.  250     bullatum. 

ff.  Humeral  sinus  almost  obsolete;  tibiae  all  blackish;  notch  of 
supra-anal  plate  V-shaped,  deeper  than  broad;  tooth  of  cer- 
cus almost  as  long  as  the  portion  behind  it,  distinctly  inclined 
toward  base  of  cercus,  its  apical  half  curved  (Figs.  179,  180, 
/) ;  tegmina  but  feebly  if  at  all  surpassing  hind  femora. 

251.      NIGBIPES. 

Tooth  of  male  cercus  distinctly  longer  than  apical  portion  of  shaft 
and  strongly  aciculate  (Fig.  179,  g) ;  humeral  sinus  scarcely  evi- 
dent (Fig.  182,  c) ;  outer  lower  carina  of  hind  femora  always  spined. 

252.      CALCABATUM. 


Fig.  i8o.  Outlines  of  lateral  lobes  of  male  pronotum,  X  3'  and  oi  ovipositors,  X  -» 
of  Orchelimum.  a,  agile;  b,  crythrocephalum;  c,  vulgare;  d,  gladiator;  e,  pulchellum; 
f,  nigripes;  g,  calcaratum;  h,  bullatum;  s,  humeral  sinus,  c^ convex  callosity.  (After 
R.  &  H.) 

245.  Orchelimum  agile  (DeGeer),  1773,  457.  Agile  Meadow  Grass-hopper 
Size  medium  for  the  genus;  form  moderately  robust.  Color  variable; 
usually  dull  reddish-brown,  with  lateral  lobes  of  pronotum,  costal  or  lower 
edge  of  tegmina,  tibiae  and  apical  half  of  hind  femora  green  or  with  a  green- 
ish tinge,  sometimes  nearly  uniform  pale  green  with  dorsal  surface  tinged 
with  clay  yellow;  pronotum  often  with  a  pair  of  dark  brown  diverging 
stripes.  Fastigium  broader  at  apex  than  at  base,  the  former  rounded  and 
with  a  fine  median  line  above.  Antennae  twice  or  more  as  long  as  body. 
Disk  of  pronotum  short;  lateral  lobes  with  lower  margin  oblique,  its  hind 
angle  obtuse;  humeral  sinus  broad,  shallow.  Tegmina  surpassing  hind 
femora  about  3  mm.,  exceeded  by  wings  about  2  mm.  Outer  lower  carina 
of  hind  femora  with  one  to  five  spines.  Cerci  of  male  and  ovipositor  as 
in  key  and  Figs.  179,  180.  Apex  of  subgenital  plate  of  male  subtruncate 
or  very  feebly  and  broadly  emarginate.  Length  of  body,  $  and  9 ,  21.5 — 
22.5;  of  pronotum,  ^ ,  5,  $,  5—5.6;  of  tegmina,  $,  23.5 — 24.5,  $,  25 — 25.7; 
of  hind  femora,  $,  17.6 — 18.6,  $,  18.5—20.8;  of  ovipositor,  7—8  mm. 
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Marshall  and  Vigo  Counties,  Ind.,  Aug.  7 — Oct.  1;  Washing- 
ton, D.  C,  Aug.  30;  Thomasville,  Ga.,  Aug. — Sept.  8;  Dunedin 
and  Gainesville,  Fla.,  Oct.  24  {W.8.B.).  This  species,  as  deter- 
mined by  R.  &  H.,  I  have  found  to  be  scarce  in  Indiana,  less  than 
half  a  dozen  specimens  having  been  taken ;  while  Fox  found  but 
one  near  Lafayette.  It  was  not  included  in  my  Orthoptera  of  In- 
diana as  I  had  not  then  separated  it  from  vulgare.  My  Indiana 
specimens  agree  very  well  with  the  description  of  McNeill's  sylva- 
ticum  which  R.  &  H.  have  made  a  synonym  of  agile,  except  that 
McNeill  specifically  states  that  in  the  male  of  his  species  the 
wings  do  not  exceed  the  tegmina,  which  is  not  true  of  the  Indiana 
males  nor  of  those  from  Thomasville,  Ga.,  received  from  Hebard 
under  the  name  of  0.  nitidum  Redt.  The  synonyms  of  0.  agile  as 
determined  by  R.  &  H.  (1915a,  29)  are  0.  glaucum  Serv. 
(1839,  524),  0.  silvaticum  McNeill  (1891,  26),  X.  (0.)  7iitidum 
and  spinulosiim  Redt.  (1891,  503)  and  0.  molossum  R.  &  H. 
(1907,  307),  but  until  some  one  makes  a  careful  examination  of 
DeGeer's  type,  if  it  be  still  in  existence,  the  fixation  of  any  Ameri- 
can form  as  that  species  may  still  be  considered  an  open  question. 

In  Florida  0.  agile  has  been  taken  by  collectors  at  a  dozen 
stations,  but  appears  to  be  rather  scarce  and  to  be  mostly  con- 
fined to  the  northern  portion,  though  recorded  as  far  south  as 
Detroit  and  Everglade.  There  it  occurs  in  the  undergrowth  of 
pine  woods  and  among  weeds  in  waste  places;  also  in  the  saw- 
grass  along  the  edge  of  the  everglades. 

The  range  of  0.  agile,  including  its  synonyms,  is  given  by 
R.  &  H.  as  extending  from  S.  E.  Pennsylvania  and  southern  New 
Jersey  south  and  southwest  to  southern  Florida  and  Louisiana 
and  north  and  west  to  northern  Illinois  and  Wichita,  Kansas.  Of 
silvaticum  as  occurring  at  Moline,  111.,  McNeill  (1891,  26)  says: 
"I  have  found  this  Orchelimum  first  on  corn,  afterwards  more 
commonly  in  open  places  in  woods.  Its  stridulation  is  quite  dis- 
tinct from  that  of  vulgare.  It  consists  of  the  same  two  elements 
but  the  ^ip  is  repeated  many  times  very  rapidly  so  as  to  make  al- 
most a  continuous  sound  and  the  zce-e-e-e  is  comparatively  short 
and  very  constant,  lasting  about  eight  seconds.  The  first  part  of 
the  song  lasts  from  three  to  five  seconds."  Of  the  habits  of 
agile,  as  found  in  Virginia,  Fox  (1917)  wrote:  "Usually  abund- 
ant, in  wet  or  moist  areas,  especially  in  the  Scirpus  americanus 
Pers.  formation  of  tidal  marshes  and  the  marginal  fringe  of  suc- 
culent grasses;  but  never  occurring  in  true  salt  marsh-grass, 
Spartina   stricta    (Ait.)  ;    also   common    in    cat-tail,    sedgy   and 
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grassy  bogs  inland  at  the  head  of  sluggish  streams.  Occasionally 
it  spreads  to  the  adjoining  dry  land,  specimens  having  been  taken 
in  goose-grass,  Eleusine  indica  L.,  crab-grass,  foxtail-grass  and 
Androimgon.'^ 

246.     Orchelimum  erytheocephalum  Davis,  1905,  288.     Red-headed  Mead- 
ow Grasshopper. 

Size  medium  to  large  for  the  genus,  form  robust.  Green  or  greenish- 
yellow,  hind  knees  and  tarsi  fuscous;  occiput  and  prozona  with  a  broad 
median  dark  brown  dorsal  stripe,  in  the  larger  specimens  this  often  faint 
or  wanting;  entire  head  and  face  usually  blood-red  in  life,  fading  to  red- 
dish-brown in  drying;  pronotum  short,  smooth,  its  posterior  lobe  short, 
with  hind  margin  broadly  rounded;  lower  margin  of  lateral  lobes  with 
hind  angle  narrowly  rounded,  hind  margin  with  convey  callosity  broad; 
humeral  sinus  broad,  very  shallow.  Tegmina  surpassing  tips  of  hind  fe- 
mora 2 — 4  mm.,  exceeded  by  wings  the  same  distance.  Hind  femora  usu- 
ally armed  beneath  on  each  carina  with  one  to  six  spines.  Cerci  as  de- 
scribed in  key  and  shown  in  Fig.  179,  the  tooth  suddenly  constricted  into 
a  slender,  sharp  bent  spine.  Ovipositor  as  shown  in  Fig.  180,  b,  slightly 
less  than  half  the  length  of  hind  femora.  Length  of  body,  $  and  $ ,  20 — 
27,  of  pronotum,  $,  5.5—8,  $,  6—7.5;  of  tegmina,  $,  22—33,  $,  23—37;  of 
hind  femora,  $,  17 — 23,  $  18 — 22;  of  ovipositor,  9 — 10. 

This  meadow  grasshopper,  as  described  above,  is  the  species 
which  R.  &  H.  (1915a,  34)  call  0.  glahcnimum  (Burm.).  The 
original  description  (1838,  707)  of  that  si)ecies  is  very  brief  and 
not  distinctive.  It  is  as  follows:  "Verticis  et  pronoti  medio 
fulvo,  nigro-marginato ;  elytris  ab  alls  dimidia  linea  snperatis. 
Long.  Corp.,  11"'."  Burmeister  knew  but  two  species  from  the 
United  States,  and  this  short  description  was  sufficient  for  him 
to  distinguish  these,  but  of  the  18  or  more  species  now  known  it 
is  impossible  to  say  just  which  one  he  had  at  hand.  R.  &  H.  by 
^'tracing  the  movements  of  Zimmerman,  who  collected  the  ma- 
terial on  which  Burmeister  founded  his  glaherr'uiuini"  have  con- 
cluded that  his  type  came  from  Georgtown,  S.  Car.,  and  have 
picked  out  the  species  found  in  that  general  region  which,  in  their 
opinion,  fits  most  closely  the  above  brief  description  and  have 
called  it  gUihcrrimum.  In  doing  this  they  made  the  enjtlirocep- 
hahim  of  Davis  a  synonym.  They  have  also  placed  as  a  synonym 
of  their  glaherrimuni  Burm.  the  O.  cuticulare  Serv.  (1839,  523),  a 
species  of  which  Serville  said:  "•J'ignore  sa  patrie." 

As  stated  in  the  introduction  to  this  work,  p.  7,  in  cases 
of  this  kind,  where  the  insect  cannot  be  definitely  fixed  as  the 
one  so  briefly  described  by  a  foreign  author,  it  is  better  to  disre- 
gard his  name  and  to  adopt  a  later  one  of  undoubted  status.^^ 


"See  quotation   from    R.   &   H.   under   O.    concinnum,  page    555. 
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T  have,  therefore,  restored  the  name  erythrocephalum  given  to  this 
grasshopper  by  Davis. 

The  known  range  of  0.  erythrocephalum  extends  from  central 
New  Jersey  southwest  along  the  coast  to  southern  Florida,  Mo- 
bile, Ala.,  and  southern  Mississippi,  and  inland  to  Kaleigh,  N.  Car., 
Macon,  Ga.,  and  Agricultural  College,  Miss.  As  will  be  noted  by 
the  measurements  it  varies  much  in  size,  the  northern  specimens 
being  the  smaller.  It  has  been  taken  at  various  points  in  the 
Pine  Barrens  of  New  Jersey  and  about  Norfolk  and  Cape  Henry, 
Va.  Davis  (1905)  says  that  in  life  ''its  most  noticeable  feature  is 
a  very  red  face,  often  the  whole  head  being  of  a  blood  red  color. 
It  appears  as  if  the  insect  had  eaten  of  ripe  cranberries  and  got- 
ten its  head  stained  with  the  fruit,  for  the  color  is  the  same. 
About  Lakehurst  it  is  far  more  common  than  0.  vulgare." 

Fox  (1914,  527)  states  that  it  is  apparently  restricted  to 
sphagnum  bogs,  where  it  frequents  the  dense  growth  of  chain 
fern,  tall  sedges,  rushes  and  associated  plants.  Of  its  occurrence 
about  Cape  Henry,  Va.,  he  says  (1917)  :  ''In  addition  to  being 
common  in  the  rank  vegetation  of  dune  hollows  and  ditches,  it 
was  not  infrequent  in  the  tall  bunch  grasses  on  the  surrounding 
dry  sand  dunes.  Farther  inland  it  appeared  to  prefer  areas  of 
stiff,  but  not  always  moist  soil,  occurring  in  the  rank  plant 
growth  of  ditches,  woodland  borders  and  scrub.  It  evidently  has 
a  strong  predilection  for  sylvan  surroundings." 

I  have  not  taken  erythrocephalum  in  Florida  but  it  has  been 
recorded  from  a  number  of  localities  as  far  south  as  Everglade, 
being  apparently  more  common  in  the  northern  third  of  the 
State.  There  it  occurs  for  the  most  part  in  wet  grassy  spots  along 
the  edges  of  hammocks  and  in  palmetto  barrens. 

247.     Oechelimum   vulgare   Harris,   1841,   130.     Common   Meadow   Grass- 
hopper. 

Size  medium,  form  robust.  General  color  green  or  pale  reddish-brown; 
face  pale  green  or  light  brown  without  fuscous  marks;  occiput  and  disk  of 
pronotum  with  a  reddish-brown  band,  widening  on  the  latter,  where  it  is 
often,  especially  in  male,  bordered  each  side  with  a  darker  line;  male  with 
two  short  black  dashes  on  each  tegmen,  the  four  forming  the  angles  of  an 
assumed  square,  enclosing  the  tympanum;  legs  usually  pale  brown,  tarsi 
dusky.  Pronotum  long,  its  posterior  lobe  but  slightly,  if  at  all,  upturned 
above  the  plane  of  prozona;  lateral  lobes  nearly  as  long  as  deep,  the  lower 
hind  angle  obtusely  rounded;  convex  callosity  wide,  prominent;  humeral 
sinus  broad  but  well  defined  (Fig.  180,  c.)  Tegmina  reaching  to  or  slightly 
beyond  tips  of  hind  femora,  and  usually  equalling,  male,  or  very  little  short- 
er, female,  than  wings.  Hind  femora  rarely  armed  with  one  or  two  spines 
beneath.    Cerci  of  male  as  described  in  key,  a  little  depressed;  sub-basal 
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a  b 

Fig.    i8i.     a,  Male;   b,  female.      (After  Lugger.) 

tooth  somewhat  flattened  with  tip  sharp,  decurved  (Fig.  179,  c.)  Length 
of  body,  S,  18—22,  $,  18.5 — 23;  of  pronotum.  $,  5—6,  $,  5.4 — 6.5;  of  teg- 
mina,  $,  18—26,  $,  19—27;  of  hind  femora,  $,  14—19,  $,  14.5—20;  of 
ovipositor,  7.5 — 8.5  mm.  (Fig.  181.) 

This  meadow  grasshopper  is  probably  the  most  abundant  mem- 
ber of  the  family  Tettigoniidae  found  in  Indiana.  It  begins  to 
reach  maturity  in  the  central  part  of  the  State  about  July  10th, 
and  more  frequently  than  an}'  other  of  our  species  of  Orchelimum 
is  found  in  upland  localities,  along  fence  rows,  and  in  clover  and 
timothy  meadows.  In  early  autumn  it  seems  to  be  very  fond  of 
resting  on  the  leaves  and  stems  of  the  ironweed,  Vernonia  fascicu- 
lata  Michx.,  so  common  in  many  blue-grass  pastures. 

At  times  0.  vulgare  appears  to  be  somewhat  carnivorous  in 
habit,  as,  on  two  occasions,  I  have  discovered  it  feeding  upon  the 
bodies  of  small  moths  which  in  some  way  it  had  managed  to  cap- 
ture ;  while  on  another  date  I  surprised  a  female  on  the  flowers  of 
a  golden-rod,  feasting  upon  a  soldier  beetle,  ChauUognathus  penn- 
sylvanicus  DeG.  According  to  Hancock  (1904)  it  is  not  only  car- 
nivorous but  also  a  cannibal,  as  a  female  kept  in  captivitv'  cap- 
tured her  mate  and  "holding  his  body  between  her  fore  legs  ate  the 
larger  portion  of  the  soft  parts,  after  first  eating  a  hole  in  the 
back."  He  suggests  that  the  "long  spines  of  the  fore  and  middle 
tibiae  are  occasionally  used  and  connected  in  this  species  with  its 
carnivorous  habits." 

O.  vulgare  is  not  only  the  most  common  member  of  the  genus 
locally  but  is  more  widely  distributed  than  any  other,  its  known 
range  extending  from  southern  Maine  and  southern  Quebec,  north 
and  west  through  Ontario  to  northern  Minnesota,  Colorado  and 
eastern  Wyoming,  and  south  and  southwest  to  North  Carolina, 
Macon,  Ga.  {Fox),  northwestern  Arkansas  and  northeastern 
Texas.  The  larger,  longer  winged  individuals  have  by  many  writ- 
ers, including  myself  (1903,  385)  been  wrongfully  recorded  as 
O.  glaherrimum  (Burm.),  a  species  which  R.  &  H.  aver  replaces 
vulgare  in  the  southern  states  and  which  I  have  included  above  as 
O.  erythrocephalum  Davis. 
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In  Ontario  Walker  (1905,  34)  found  vulgare  "the  only  species 
of  Orchelimiim  distributed  generalh'  over  a  large  part  of  the 
province.  It  becomes  gradually  scarcer  to  the  north  of  Lake  Sim- 
coe,  and,  I  believe,  does  not  range  much  farther  north  than  Mus- 
koka.  Where  found  it  is  usually  common  in  upland  fields  as  well 
8.V  low  meadows  and  is  fond  of  perching  in  clumps  of  tall  grass. 
It  reaches  maturity  in  this  latitude  towards  the  end  of  July  and 
lasts  until  about  the  beginning  of  October." 

Scudder  set  the  call  note  of  the  male  of  0.  vulgare  to  scale  and 
{1893,  73)  wrote  of  it  as  follows: 

"When  about  to  sing  on  a  hot,  sunny  day,  the  male  mounts  a  stalk  of 
grass  to  about  a  foot  from  the  ground  where  it  clings  with  its  four  front 
legs,  allowing  its  hind  legs  to  dangle  on  either  side  of  the  stalk  that  they 
may  not  interfere  with  the  movements  of  the  tegmina.  Beginning  with 
ts  it  changes  almost  instantly  to  a  trill  of  zr;  at  first  there  is  a  crescendo 
movement  which  reaches  its  volume  in  half  a  second;  the  trill  is  then  sus- 
tained for  a  period  varying  from  one  to  twenty  seconds  (generally  from  six 
to  eight  seconds),  and  closes  abruptly  with  p.  This  strain  is  followed  by 
a  series  of  very  short  staccato  notes  sounding  like  jip,  jip,  jip,  repeated  at 
half  second  intervals;  the  staccato  notes  and  the  trill  alternate  ad  libitum. 
The  staccato  notes  may  be  continued  almost  indefinitely,  but  are  very 
rarely, heard  more  than  ten  times  in  direct  succession;  they  ordinarily  oc- 
cur three  or  four  times  before  the  repetition  of  the  phrase,  but  not  more 
than  two  or  three  times  when  the  phrase  is  not  repeated.  The  night  song 
differs  from  that  of  the  day  in  the  rarer  occurrence  of  the  intermediate 
notes  and  the  less  rapid  trill  of  the  phrase;  the  pitch  of  both  is  at  B  flat." 

Hancock  (1904)  has  given  an  excellent  description  of  the  egg- 
laying  habits  of  0.  vulgare  {glaherrimum)  in  captivity,  from 
which  I  quote  as  follows: 

"On  the  6th  of  September  a  female  was  noticed  exhibiting  rather  rest- 
less actions  among  the  loosely  spread  stems  of  one  of  the  boquets  of  flow- 
ers, and  soon  after  I  found  her  ovipositing  in  a  stem  of  the  bur  marigold. 
Before  selecting  the  marigold  as  the  proper  plant  for  her  .immediate  needs, 
she  tested  a  number  of  different  kinds  of  plants  by  biting  the  stems. 
When  at  last  the  coveted  stem  was  found,  she  started  very  vigorously  bit- 
ing, moving  her  head  from  side  to  side  in  an  endeavor  to  get  a  stronger 
hold  with  her  jaws.  A  gash  into  the  outer  layer  of  the  stem  was  soon 
made,  about  an  eighth  of  an  inch  in  length,  the  insect  finally  going  back 
over  the  course  of  the  incision  with  the  evident  purpose  of  more  deeply 
penetrating  to  the  pith.  During  this  first  stage  in  the  process  the  female 
stood  with  her  head  directed  downwards,  but  as  soon  as  the  spot  was  pre- 
pared with  the  mouth  she  reversed  her  body  preparatory  to  the  act  of 
oviposition.  Firmly  grasping  the  plant  stem  with  her  feet  she  curved  the 
abdomen  underneath,  at  the  same  time  bringing  the  pointed  extremity  of 
the  ovipositor  into  the  breach  made  in  the  stem.  Now  she  stood  with  her 
ovipositor  under  the  abdomen  with  the  blades  slightly  imbedded,  but  grad- 
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ually  as  it  was  worked  within  the  stem  she  almost  imperceptibly  moved 
forward  a  little  at  a  time  Finally  when  the  ovipositor  was  buried  to  its 
utmost  length  it  was  directed  backwards.  It  was  now  appreciated  how 
well  adapted  the  beautiful  curve  and  structure  of  the  organ  are  for  this 
purpose.  A  moment  later  the  blades  were  spread  apart,  allowing  the  elon- 
gate egg  to  be  lodged  within  the  center  of  the  pith,  the  latter  having  been 
pressed  to  either  side  for  the  accommodation  of  the  egg.  As  soon  as  the 
first  egg  was  deposited,  she  withdrew  the  ovipositor  and  immediately 
turning  around  she  again  bit  the  same  spot,  spending  several  minutes 
chewing  the  fibers  and  pinching  the  sides  together  with  her  powerful  jaws. 
This  was  done  in  order  to  use  the  same  opening  to  deposit  the  second  egg. 
She  next  moved  a  little  way  down  the  stem,  but  this  time  her  head  was  di- 
rected downwards  so  that  she  might  insert  the  ovipositor  in  the  same  hole, 
but  deposit  the  second  egg  in  a  reversed  position  to  that  of  the  first.  When 
the  third  and  fourth  eggs  were  about  to  be  deposited  she  moved  down  the 
stem  to  a  new  site  about  half  an  inch  away,  varying  the  distance,  and  the 
process  with  its  several  stages  was  repeated  The  interior  of  the  stem  was 
finally  filled  for  a  considerable  distance  with  eggs,  about  ten  minutes  be- 
ing consumed  in  the  deposition  of  each  one,  nine  incisions  being  made  in 
the  one  stem  and  18  eggs  deposited.  It  may  be  of  interest  to  note  that 
Riley  (1884,  187)  mentions  that  this  species  oviposits  in  the  stems  of  vari- 
ous pithy  plants,  and  especially  in  the  tassel  stem  of  Indian  corn." 

NotAvithstanding  its  wide  distribution  and  common  occurrence 
O.  vuJgare  has  not  a  single  synonym.  Kedtenbacher  (1891,  500) 
placed  rulgarc  as  a  synonym  of  DeGeer's  Xiphidiiim  agile,  stating 
as  his  reason  for  so  doing  that  Harris  and  Scudder  had  separated 
the  two  '*on  account  of  small  differences  in  the  color  and  size  of 
the  wing  covers,  as  well  as  in  the  length  of  the  ovipositor.''  I 
jjointed  out  (1903,  384)  that  his  relative  measurements  of  X.  agile 
Hf!  given,  did  not  agree  with  si)ecimens  of  undoubted  vulgare  in 
my  possession,  and  retained  the  latter  species  as  distinct.  In  this 
1  have  been  upheld  by  recent  writers. 

248.     Orchelimum  gladiatob  Bruner,  1891,  71.     Gladiator  Meadow  Grass- 
hopper. 

Size  medium,  form  robust.  Pale  transparent  grass-green  throughout; 
the  usual  dark  brown  markings  on  the  occiput  and  disk  of  pronotum;  on 
the  latter  composed  of  two  well  defined,  narrow,  slightly  diverging  lines; 
antennae  rufous,  tarsi  and  extreme  tip  of  ovipositor  tinged  with  rufous. 
Fastigium  short,  obtuse,  the  extreme  tip  shallowly  sulcate.  Pronotum 
much  as  in  vulgare.  the  metazona  a  little  more  upturned;  lateral  lobes 
deep,  their  lower  hind  angle  subrectangular.  Tegmina  somewhat  variable 
in  length,  usually  but  slightly  passing  tips  of  hind  femora,  female,  more 
distinctly  so,  male;  inner  wings  of  same  length  as  tegmina,  male,  a  little 
longer,  female.  Hind  femora  usually  unarmed  beneath,  rarely  with  one 
or  two  short  spines  on  outer  margin.  Cerci  of  male  as  in  key  and  Fig. 
179;  subgenital  plate  as  in  vulgare,  the  styles  longer.  Ovipositor  as  de- 
scribed in  key.     Length  of  body,  $,  17,   $,  18 — 20;  of  antennae,   ^,43,   $, 
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35;  of  pronotum,  $,  4.3—5,   $,  4.7;  of  tegmina,   $,  19—23,    $,  19—21;  of 
hind  femora,  $ ,  12 — 14,  $,  15.5 — 17;  of  ovipositor  10  mm. 

In  Indiana  this  species  has  been  found  only  in  the  northern 
counties,  where  it  is  quite  common  in  damp  prairies,  meadows  and 
marshes,  and  begins  to  reach  maturity  about  July  10.  A  pair 
were  found  mating  in  Marshall  County  on  July  29. 

The  range  of  gladiator  is  almost  as  great  as  that  of  vulgare, 
but  it  is  nowhere  as  common  as  that  species.  It  is  known  frcmi 
Montreal  and  New  England  west  to  Washington  and  northern 
California,  and  south  and  southwest  to  New  Jersey,  Tennessee 
and  northeastern  Kansas.  Walker  (1910,  352)  redescribed  tlie 
male  from  Ashdown,  Manitoba  as  0.  manitobense.  It  is  not  re- 
corded definitely  from  Michigan  and  in  Ohio  only  from  Cedar 
Point.  Specimens  are  at  hand  from  Algonquin,  111.  (Xason.) 
Walden  does  not  include  it  in  his  Orthoptera  of  Connecticut, 
though  it  had  been  taken  in  that  State  by  Morse  in  1894.  It  has 
been  erroneously  recorded  a  number  of  times  as  0.  vulgare.  but  tlie 
females  are  easily  separated  by  the  form  of  the  ovipositor  and 
the  males  by  the  long  tooth  of  cercus  and  the  very  feeble  humeral 
sinus. 
249.     Orchelimum    pulchellum     Davis,     1909,     33.     Handsome     Meadow 

Grasshopper. 

Size  medium;  form  moderately  robust.  Pale  green;  head  often  in 
great  part  reddish,  face  yellow;  pronotum  with  the  usual  dorsal  dark 
stripe;  sides  bottle  green;  under  surface  yellow,  fhat  of  abdomen  notably 
so;  femora  lemon-yellow  below  and  within,  the  apical  third  of  hind  pair 
reddish;  tibiae  of  all  the  legs  reddish,  tarsi  fuscous.  Fastigium  narrow, 
its  apical  half  scarcely  wider;  eyes  very  prominent.  Pronotum  short,  subsel- 
late,  metazona  less  than  one-half  the  length  of  prozona;  lateral  lobes 
deeper  than  long,  lower  margin  short,  its  hind  angle  narrowly  rounded; 
humeral  sinus  evident  but  shallow.  Tegmina  with  apical  half  strongly 
tapering,  surpassing  hind  femora  3  mm.  exceeded  by  wings  the  same  dis- 
tance. Cerci  as  in  key  and  Fig.  179,  e,  its  upper  outer  edge  raised  in  an 
obtuse  carina  and  apical  half  oblique,  concave  within,  the  tip  obtuse. 
Notch  of  subgenital  plate  broadly  V-shaped,  the  styles  very  short,  obtuse. 
Ovipositor  rather  wide,  moderately  curved,  distinctly  more  than  half  the 
length  of  hind  femora,  its  apex  slightly  surpassing  the  tips  of  tegmina 
(Fig.  180,  e.)  Length  of  body,  $,  18—19,  $,  18.3—22.8;  of  pronotum,  $ 
5,  9,  4.2—5.7;  of  tegmina,  $,  20—23,  $,  18.7—28.3;  of  hind  femora,  $, 
16—18,  9,  15.3—19.2;  of  ovipositor,  9—11  mm. 

Helmetta,  Dennisville  and  Jamesburg,  N.  Jer.,  Sept.  5 — 21 
(Davis)  ;  Tappahannock,  Va.,  Sept.  19  (Fox)  ;  Rosslyn,  Va.,  Sept. 
12  iCaudell).  Described  from  the  first  two  localities  above  men- 
tioned, where  Davis  found  them  on  the  tall  grass  in  a  very  wet 
swamp. 
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R.  &  H.  (1915a,  53)  have  made  this  a  synonym  of  0.  laticauda 
Redt.  (1891,  504)  described  from  a  single  female  taken  at  New 
Orleans.  La.  This  was  done  without  examination  of  the  type  of 
laticauda  and  only  by  comparison  with  Redtenbacher's  brief  de- 
scription. In  this  there  are  several  notable  discrepancies,  when 
compared  with  undoubted  specimens  of  0.  piilchelluni.  viz.:  "lobi 
lateralis  pronoti  margine  postico  sinuato."  This  is  not  true  of 
pulchellum  and  R.  &  H.,  in  their  key  to  females  of  Orchelimum  sep- 
arate laticauda  from  nigripes  by  the  former  having  the  "caudal 
margin  of  lateral  lobes  gently  arcuate  ventrad  of  humeral  sinus," 
whereas  in  nigripes  it  is  said  to  be  ''sinuate  or  subsinuate  ven- 
trad." Again,  Redtenbacher  says:  ''Elytra  femora  postica  valde 
superantia,  alis  multo  breviora,"  whereas  in  pulchclhim  the  teg- 
mina  at  most  surpass  the  hind  femora  3 — 4  mm.,  and  are  only  3 — 4 
mm.  shorter  than  the  wings.  Finally  Redtenbacher  in  his  key 
separates  laticauda  from  four  other  species  by  its  having  the 
"femora  postica  utrinque  spinulosa,"  while  in  pulchellum .  as 
R.  &  H.  admit,  "the  vast  majority  have  the  internal  margin  un- 
armed." What  laticauda  was  or  is  I  know  not  nor  do  I  believe 
any  one  else  can  tell  without  an  examination  of  the  type.  I  have 
therefore  restored  the  name  given  by  Davis  to  this  grasshop]>er. 

Of  the  types  of  this  species  Davis  wrote :  "When  seen  in  life 
the  insect  is  particularly  beautiful  and  is  conspicuous  for  its  bot- 
tle-green colored  tegmina,  with  a  bluish  tinge,  its  lemon-yellow 
markings  and  its  reddish  legs.  Its  song  was  a  zip.  zip,  zip — ~,  z,  z, 
— zip,  zip,  zip — z,  z,  z, — quite  a  distinguishable  song  from  that  of 
0.  vulgare." 

The  range  of  laticauda  so-called  by  R.  &  H.,  including  pulchel- 
lum Davis,  is  given  by  them  (1915a,  54)  as  "Covering  the  Atlan- 
tic Coastal  Plain  region  from  north  central  New  Jersey-  south  to 
southern  Florida,  westward  to  New  Orleans,  La. ;  in  the  eastern 
states  occurring  at  suitable  valley  localities  in  the  Piedmont  re- 
gion above  the  fall  line."  In  Florida  it  has  been  recorded  from 
Atlantic  Beach,  Jacksonville,  Ortega,  Sanford,  Palatka,  Detroit, 
I^akeland  and  Chokoloskee,  most  of  the  records  being  made  under 
the  names  nitidum  and  pulchellum. 

McAtee  and  Caudell  record  (1917)  pulchellum  (under  the 
name  laticauda)  from  numerous  localities  about  Washington, 
I).  C,  and  Fox  (1917)  states  that  about  Tappahannock,  Va.,  it  is 
"occasional  in  a  variety  of  situations,  occurring  regularly  in  tidal 
and  fresh  water  marshes  and  pond  borders,  but  the  males,  at 
least,  spreading  in  small  numbers  to  upland  districts  where  the 
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species  was  taken  in  a  field  of  dense  millet  and  in  a  thick  growth 
of  ragweed  bordering  the  fence  of  a  town  lot.  In  the  tidal  marshes 
it  was  found  in  the  tall  marsh-grass,  tSpartina  cynosiiroides  (L.) 
and  in  a  marginal  fringe  of  switch-grasses.  In  fresh  water  bogs 
it  was  taken  on  various  grasses,  cat-tails,  sedges  and  bushes. 
Unlike  most  members  of  the  genus  it  appears  to  have  a  strong 
preference  for  woodland  habitats." 
250.     Okchelimum  bullatum  Rehn  &  Hebard,  1915a,  50. 

Size  above  the  medium  for  the  genus;  form  robust.  Pale  green  fading 
to  dull  yellow,  the  tegmina  alone  remaining  in  great  part  green;  the  usual 
dark  bars  on  occiput  and  pronotum  vague,  often  broken  into  small  oblong 
fuscous  spots;  antennae  and  tibiae  uniform  dull  reddish-yellow.  Fastigium 
prominent,  its  sides  divergent  from  base  and  rounded  beyond  the  middle, 
the  apex  therefore  distinctly  wider  than  base.  Pronotum  short,  broad, 
feebly  sellate;  metazona  two-thirds  the  length  of  prozona,  the  transverse 
sulcus  in  male  deeply  and  broadly  impressed,  lateral  lobes  slightly  deeper 
than  long,  lower  margin  much  less  oblique,  with  hind  angle  much  less  nar- 
rowly rounded  than  in  nigripes;  humeral  sinus  distinct,  in  male  deeper 
than  in  pulchellum.  Tegmina  surpassing  hind  femora  3 — 5  mm.,  exceeded 
by  wings  3 — 4  mm.;  their  cross-veins  very  prominent,  especially  so  in  fe- 
male. Cercus  of  male  stouter  than  in  nigripes,  its  apical  portion  more 
evenly  tapering;  tooth  shorter,  stouter,  more  erect.  Ovipositor  distinctly 
wider  throughout  its  length  than  in  either  nigripes  or  pulchellum,  less 
curved  than  in  the  former,  longer  than  in  the  latter  (Figs.  179,  180,  h.) 
Other  differences  as  given  in  key.  Length  of  body,  $ ,  18 — 19,  9 ,  19 — 21; 
of  pronotum,  $,  5—5.3,  $,  5.2—6;  of  tegmina,  $,  23—25,  9,  25—27;  of 
hind  femora,  $,  17 — 18,  9,  19 — 20;  of  ovipositor  10 — 11.5  mm. 

Tippecanoe  Co.,  Ind.,  three  males,  five  females  {Fox).  This  is 
the  Orehelimum  recorded  by  Fox  (1915,  318)  as  "O.  nigripes  Scudd. 
(variety.")  He  states:  ''On  October  13  and  14  I  found  a  form  of 
this  genus  in  a  cat-tail  marsh  on  the  upland  northwest  of  La- 
fayette which  I  was  unable  to  determine,  but  which  ^fr.  Rehn,  to 
whom  I  submitted  specimens,  informs  me  is  a  race  of  0.  nigripes 
from  the  typical  form  of  which  it  differs  in  the  absence  of  black 
from  the  tibiae  and,  so  far  as  my  Lafayette  material  is  concerned, 
in  its  somewhat  greater  size.  On  the  dates  mentioned  it  literally 
swarmed  in  the  mixed  cat-tail  and  rice  cut-grass  areas  of  the 
marsh,  but  was  entirely  lacking  in  the  marginal  thickets." 

That  this  is  a  very  distinct  species  from  both  nigripes  and 
pulchellum  is  shown  by  the  differences  I  have  pointed  out  in  key 
and  description.  I  was  at  first  inclined  to  consider  it  an  un- 
described  form,  but  Dr.  Fox,  who  made  for  me  a  drawing  of  the 
male  cercus,  called  my  attention  to  its  close  similarity  to  that  of 
hullatum  as  figured  by  R.  &  H,    A  comparison  with  their  descrip- 
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tion  shows  that  while  the  Indiana  males  are  somewhat  smaller 
than  the  measurements  given,  they  agree  otherwise  so  closely  that 
there  is  little  doubt  but  that  they  represent  the  northern  form  of 
that  species,  hitherto  known  only  from  Louisiana  and  eastern 
Texas.  E.  &  H.  state  that  in  Texas  it  was  ''found  frequenting 
high  grasses  along  streams  or  in  depressions.  The  note  was  a  long 
buzzing  seeeecee  somewhat  resembling  that  of  some  cicadas,  with 
but  few  interspersed  clicking  sounds." 
251.     Orchelimum    nigripes    Scudder,    1875,    459.     Black-legged    Meadow 

Grasshopper. 

Size  medium  for  the  genus;  form  robust.  General  color  green  or  red- 
dish-brown, the  former  prevailing  in  male,  the  latter  in  female;  occiput 
and  disk  of  pronotum  with  the  usual  brown  markings;  front  and  sides 
of  head,  and  fore  and  middle  femora,  reddish-yellow;  antennae  and  all  the 
tibiae  and  tarsi,  together  with  apical  third  of  hind  femora,  black  or  dark 
brown  at  least  above;  in  one  specimen  at  hand  the  whole  body,  except  teg- 
mina  and  femora,  black.  Fastigium  narrow,  its  sides  subparallel,  and  apex 
very  feebly  if  at  all  widened.  Pronotum  short,  distinctly  saddle-shaped  in 
male  where  the  metazona  is  rather  strongly  upturned;  lateral  lobes  dis- 
tinctly deeper  than  long,  their  lower  margin  very  oblique,  its  hind  angle 
narrowly  rounded;  convex  callosity  narrow  but  distinct.  Tegmina  equall- 
ing the  wings,  male,  a  little  shorter,  female.  Shrilling  organ  of  male  un- 
usually large  and  prominent  with  strong  crossveins;  behind  it  the  tegmina 
taper  rapidly  on  both  margins,  their  shape  and  the  size  of  the  tympanum 
causing  the  male  to  appear  somewhat  peculiar  and  more  robust  than  it 
really  is.  Hind  femora  armed  on  apical  half  of  lower  outer  carina  with 
one  to  four  small  spines.  Cerci  of  male  slender,  tapering,  concave  within, 
its  apex  obtuse.  Ovipositor  strongly  curved,  broadest  at  middle,  tapering 
to  a  delicate  point  (Figs.  179,  180,  f.)  Length  of  body,  $,  18—20,  $,  19— 
21;  of  antennae,  66 — 80;  of  pronotum,  $  and  $,  4.3 — 5;  of  tegmina,  $, 
20—22,  5,  22—25;  of  hind  femora,  $,  16—17,  $,  17—19;  of  ovipositor,  9— 
10.5  mm. 

Xext  to  0.  vulgare  this  handsome  black-legged  grasshopper  is 
the  most  common  Conocephalid  in  Indiana,  occurring  by  hundreds 
about  the  margins  of  every  lake,  pond  and  marsh  in  the  State.  It 
is  essentially  a  lowland  or  hygrophilous  species  and  is  seldom 
found  about  the  drier  uplands  where  vulgare  has  its  favorite 
haunts.  It  reaches  maturity  about  July  20,  and  frequents  the  tall 
grasses  and  especially  the  stems  and  leaves  of  the  different  species 
of  smartweed.  Polygonum,  growing  in  the  shallow  water  of  the 
larger  ponds  and  lakes.  Near  Lafayette  Fox  (1915)  found  it  "an 
abundant  and  characteristic  species  of  open  grassy  bogs  and  damp 
situations  generally,  being  especially  common  in  the  rice  cut- 
grass,  Homalocenchrus  oryzoides  (L.)."  Examples  of  the  parasi- 
tic hairworm,  Gordius  spJ,  have  been  taken  from  the  abdomens  of 
a  number  of  specimens. 
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The  type  of  Scudder  was  from  Dallas,  Texas,  and  the  species 
has  its  main  distribution  west  of  the  Mississippi,  ranging  from 
Ohio  and  southern  Ontario  south  to  Tennessee  and  Louisiana,  and 
west  to  Colorado  and  central  Texas.  Of  its  habits  in  Ontario 
Walker  (1905,  36)  has  written:  ''On  August  7,  1901,  while  col- 
lecting at  Point  Pelee  in  a  low  woods  bordering  a  stream,  I  heard 
a  sound  very  like  the  stridulation  of  0.  rulgare,  but  more  sub- 
dued, the  "zips"  coming  at  much  shorter  intervals,  and  more  of 
them  produced  at  a  time.  I  succeeded  in  tracing  the  song  to  its 
source  and  found  an  Orchelimum  quite  new  to  me  which  proved 
to  be  O.  nigripes.  Another  male  was  taken  in  the  same  way.  and 
I  heard  others  but  was  unable  to  find  them.  In  several  cases  the 
sound  proceeded  from  trees  at  a  height  of  some  ten  or  fifteen  feet, 
but  as  a  rule  it  came  from  tall  weeds  and  vines  which  grow  in 
great  luxuriance  upon  the  rich  black  soil." 

At  Moline,  111.,  McNeill  (1891,  25)  found  it  "about  as  common 
aR  vulgare.  It  is  not  at  all  shy  but  even  shows  a  i)reference,  1  have 
thought,  for  human  society.  I  have  known  a  male  to  keep  a  place 
over  the  wooden  finish  of  a  doorway  for  more  than  a  week.  If  he 
ate  during  that  time  he  must  have  been  obliged  to  leave  his  post 
to  satisfy  his  hunger  and  he  probably  returned  many  times  to  the 
place.  The  song  is  difficult  to  distinguish  with  certainty  from 
that  of  vulgare  but  usually  the  zip-zip  is  repeated  only  once  or 
twice  very  rapidly  and  the  z-e-e-e-e  does  not  continue  so  long." 

The  X.  (0.)  rolustum  Redt.  (1891,  499)  described  from  New 
Orleans,  La.,  is  placed  by  R.  &  H.  as  a  synonym  of  0.  nigripes. 


Fig.    182.     a,  Outline  of  stridulating  field  of  male  of  O.   rulgare;  b,  same  of  O.   ery- 
throcephalum,    X    3!  c.   outline   of  male  type  of  O.   calcaratum,    X    2.      (After  R.   &   H.) 


252.     Obchelimum  calcaratum  Rehn  &  Hebard,  1915a,  46. 
Meadow  Grasshopper. 


Long-spurred 


Size  medium  for  ttie  genus;  form  moderately  robust.  Pale  green,  oc 
ciput  and  disk  of  prozona  with  usually  a  median  pale  brown  stripe,  this 
darker  on  the  sides;  stridulating  field  of  male  with  three  spots  of  black- 
ish brown  as  in  vulgare,  two  at  base  and  one  on  left  near  apex;  abdomen 
of  male  often  with  a  dark  blotch  above;  ovipositor  pale  brown.  Fastigium 
feebly  ascending,  but  slightly  wider  than  basal  joint  of  antennae.  Antennae 
nearly  four  times  as  long  as  body.     Pronotum  slightly  saddle-shaped,  met- 
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azona  feebly  ascending,  two-thirds  the  length  of  prozona;  lateral  lobes 
slightly  longer  than  deep,  lower  margin  straight,  oblique,  its  hind  angle 
obtuse;  humeral  sinus  scarcely  evident.  Tegmina  not  or  very  rarely  reach- 
ing tips  of  hind  femora,  surpassed  by  wings  about  2  mm.  Hind  femora 
robust,  armed  on  lower  outer  carina  with  three  or  four  spines.  Cerci  as 
in  key  and  Fig.  179,  g.  their  tips  subdepressed  and  tapering  to  a  dull  point; 
notch  of  subgenital  plate  shallowly  U-shaped;  styles  short,  their  tips  ob- 
tuse. Ovipositor  about  half  as  long  as  hind  femora,  rather  broad,  regularly 
curved.  Length  of  body,  $,  19.5—23,  $,  17 — 20;  of  pronotum,  $,  5.2— 
6.2,  9,  5.6—6;  of  tegmina,  $,  16—19,  $,  16.5 — 18;  of  hind  femora,  $,  17— 
21.  $  ,  19—20;  of  ovipositor,  9—9.6  mm.  (Fig.  182,  c.) 

Clarksville,  Tenn.,  Aug.  13,  31  {Fox).  The  known  range  of  this 
si)ecies  is  mostly  southwestern  extending  from  southeastern 
Illinois  and  north-central  Tennessee  west  to  Colorado  and  south- 
west to  central  Texas.  East  of  the  Mississippi  it  has  before  been 
recorded  only  from  Olney,  111.,  a  female  taken  there  by  Ridgeway 
being  in  the  U.  S.  National  Museum  collection. 

It  is  a  rather  short  bulky  species,  resembling  a  small  nilgare. 
the  male  being  easily  known  by  the  long,  slender,  sharj)-pointed 
tooth  of  cerci,  the  female  more  difficult  to  separate  but  known  by 
the  less  robust  fastigium,  very  faint  humeral  sinus,  and  armed 
hind  femora.  R.  &  H.  (1915a,  48)  state  that  "This  s|)ecies  is 
clumsy  in  its  actions,  and  once  located,  easy  to  capture.  In  Texas 
it  was  found  in  a  great  variety  of  situations,  ranging  from  high 
grass  to  12  feet  above  the  ground  in  post  oak.  It  was  taken  in 
grass  among  cotton,  in  green  weeds,  low  bushes  and  in  tall  nettles 
as  well  as  in  bushes  in  pine  woods.    The  stridulation  is  not  loud." 

The  JT.  (0.)  ciiticulare  Redt.  (1891,  503)  nee.  Serville  is  placed 
by  R.  &  H.  as  a  synonym  of  calcaratum. 

Group  II.     The  Coxcixxim  Group  of  Obchelimum. 

Here  belong  seven  nominal  species  and  two  varieties  having  the 
apical  portion  of  male  cercus  distinctl}'  longer  than  the  basal  por- 
tion. In  size  and  form  (except  in  superbum)  they  are  generally 
smaller  and  more  slender  than  the  members  of  Group  I,  and  the 
ovipositor,  except  rarely  in  concinnum ,  is  always  more  than  half 
the  length  of  hind  femora. 

KEY  TO  EASTERX  SPECIES  OF  GROUP  II  OF  ORCHELIMUM. 

a.    Apical  portion  of  male  cercus  not  strongly  tapering  to  an  acute  apex: 
tooth  of  cercus  (except  in  superbum)  arising  as  usual  from  the  in- 
ner side  of  shaft  and  not  strongly  recurved  toward  base   (Fig.  183. 
a — c);   upper  margin  of  ovipositor   (except  in  deJicatum)   regularly 
and  evenly  curved. 
b.     Humeral  sinus  of  lateral  lobes  distinct   (Fig.  184,  a);    tooth  of 
male  cercus  normal  in  point  of  origin;  smaller  .and  more  slen- 
der, length  of  body  in  both  sexes  less  than  21  mm. 
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c.  Lower  outer  carina  of  hind  femora  with  3  to  5  spines  beneath; 
lateral  lobes  of  pronotum  slightly  longer  than  deep;  oviposi- 
tor more  than  two-thirds  the  length  of  hind  femora  (Fig.  184, 
e.)  253.     MINOR. 

cc.     Lower  outer  carina  of  hind  femora  very  rarely  armed  beneath; 
lateral  lobes  of  pronotum  deeper  than  long  (Fig.  184,  a.) 
d.     Ovipositor  very  slender,  distinctly  falcate,  but  little  more,  or 
even  less,  than  half  as  long  as  hind  femora  (Fig.  184,  a); 
males  larger,   (length  of  body  17  or  more  mm.)   and  more 
robust, 
e.     Face  with  a  dark  reddish-brown   stripe  down  its  center; 
hind  femora  more  robust  and  relatively  shorter,  14 — 17 
mm.  254.     concixnum. 

ee.     Face  green  without  a  median  brown  stripe;   hind  femora 
relatively  longer  and  more  slender,  16 — 18  mm. 

254a.      CAMPESTBE. 

dd.  Ovipositor  distinctly  broader  and  much  straighter,  nearly 
three-fourths  the  length  of  hind  femora  (Fig.  184,  f ) ; 
males  smaller  (not  over  16  mm.)  and  more  slender. 

254b.      DELICATUM. 


Fig.    183.     Dorsal  and  lateral   outlines   of  left  cercus   of  male   Orchelimum    (X    9)-   *.> 
minor;  b,   concinnum;  c,  superbum;   d,  fidicinium;  e,   militare;   f,   volantum;  g,  bradleyi. 

(After  R.  &  H.) 

66.  Humeral  sinus  very  faint  or  obsolete  (Fig.  186,  6) ;  tooth  of  male 
cercus  arising  from  the  lower  face  of  shaft  and  strongly  re- 
curved toward  base  of  latter  (Fig.  183,  c) ;  larger  and  more  ro- 
bust, length  of  body,  22 — 25  mm.;  ovipositor  broad,  but  slightly 
more  than  half  the  length  of  hind  femora.  255.     superbum. 

aa.    Apical  portion  of  cercus  distinctly  and  strongly  tapering  to  a  subacute 
apex   (Fig.  183,  d — g) ;   tooth  of  cercus,  except  In  volantum,  either 
arising  from  the  inner  lower  face  of  shaft  or  directed  strongly  back- 
ward; upper  margin  of  ovipositor,  except  in  fidicinium.  straight  or 
nearly  so. 
f.     Ovipositor  two-thirds  or  more  the  length  of  hind  femora;   specu- 
lum of  stridulating  field  of  male  but  slightly  longer  than  wide 
(Fig.  187,  a) ;  form  more  slender. 
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Lateral  lobes  of  pronotum  as  long  as  deep,  their  humeral  sinus 
evident  but  shallow;  cercus  more  robust,  less  tapering;  ovi- 
positor less  than  12  mm.  in  length,  its  upper  margin  with  a 
slight  but  evident  regular  curve  (Fig.  184,  ft.) 

256.      FIDICIXIUM. 

Lateral  lobes  deeper  than  long,  the  humeral  sinus  verj'  distinct; 
cercus  much  longer,  more  slender,  strongly  tapering;  ovi- 
positor 15  or  more  mm.  in  length,  its  upper  margin  straight 
or  nearly  so  (Fig.  184,  c.)  257.     militabe. 

ff.     Ovipositor  less  than  two-thirds  the  length  of  hind  femora   (Fig. 

184,  d) ;  speculum  of  male  distinctly  longer  than  wide  (Fig.  187, 

b) ;  lower  outer  carina  of  hind  femora  always  armed  beneath. 

Tooth  of  cercus  diverging  on  a  plane  with  dorsum  of  cereal 
shaft,  but  slightly  recurved  toward  base  of  latter  (Fig.  183, 
f) ;  apical  portion  of  cereal  shaft  regularly  tapering,  quite 
acute.  258.    volantum. 

Tooth  of  cercus  diverging  from  the  lower  inner  face,  more 
strongly  recurved;  apical  portion  of  shaft  subarcuate,  less 
acute,  more  strongly  depressed  when  viewed  from  the  side 
(Fig.  183,  g.)  259.     bradleyi. 


n. 
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Fig.  184.  Outlines  of  lateral  lobes  of  male  pronotum,  X  3>  ^"d  of  ovipositor,  X  ■■' 
of  Orchelimum.  a,*  concinnum;  b,  fidicinium;  c,  militare;  d,  -■olantum;  e,  minor;  i, 
delicatum;  g,  bradleyi;  s  =  humeral  sinus;   o=zconvex  callosity.      (After  R.   &  H.) 

253.     Obchelimum  minor  Bruner,  1891,  72.     Pine  Tree  Grasshopper. 

Size  small;  form  slender.  Usually  pale  reddish-brown  with  face,  lat- 
eral lobes  of  pronotum  and  all  the  femora  green;  the  usual  dark  brown 
stripe  of  pronotum  bordered  outside  with  a  narrow  yellowish  one.  Fas- 
tigium  slender,  strongly  ascending,  its  apex  but  little  wider  than  base  with 
sides  feebly  rounded.  Pronotum  of  male  subsellate,  of  female  with  met- 
azona  not  upturned;  lateral  lobes  with  lower  margin  feebly  sinuate,  its 
hind  angle  narrowly  rounded;  humeral  sinus  distinct  but  shallow.  Teg- 
mina  short,  scarcely  reaching  tips  of  hind  femora,  very  slightly  shorter 
than  wings,  male,  surpassing  the  femora  1.5  mm.  and  exceeded  by  wings  the 
same  distance,  female.  Cerci  as  in  key  and  Fig.  183,  a,  their  apical  por- 
tion feebly  concave  within,  the  tip  obtuse.  Ovipositor  broad,  three-fourths 
as  long  as  hind  femora,  but  slightly  falcate.  Fig.  184,  e.  Length  of  body, 
$,  15—16.5,  9,  15.4—19;  of  pronotum,  $,  4.2—4.5,  $,  4.2—5;  of  tegmina, 
$,  15—16.5,  9,  14.8—17.5;  of  hind  femora,  $,  13.2—14,  $,  14—15;  of  ovi- 
positor, 11  mm.  (Fig.  186,  a.) 

Lakehurst,  N.  Jer.,  Sept.  4 — 6  {Davis)  ;  Tappahannock,  Va., 
Sept.  14,  22  (Fox).  A  small  species  of  eastern  distribution,  rang- 
ing from  central  New  Jersey  to  Georgia  and  west  as  far  as  the 
mountain  vallevs  of  North   Carolina,  at  an  elevation  of  2,500 
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feet,  and  the  vicinity  of  Washington,  D.  C.  Bruner's  type  was 
from  the  District  of  Columbia  and  was  very  briefly  described. 
It  api)ears  to  be  a  pine-loving  arboreal  species  and  Davis  (1904) 
has  given  an  interesting  account  of  its  habits  from  which  I  quote 
i\h  follows: 

"Those  who  visit  the  pine-barrens  of  New  Jersey  know  what  a  pleas- 
ure it  is  to  ramble  along  the  narrow  wooded-paths  among  the  pine  trees: 
old  paths  that  after  once  being  made  continue  for  many  years,  and  ma? 
seldom  entertain  a  pedestrian.  Along  these  paths  and  by  the  side  of  the 
sandy  roads,  any  time  during  late  summer  and  until  frost,  one  may  hear  r» 
faint,  lisping  little  song  from  a  grasshopper  coming  from  the  pines,  often 
from  their  topmost  branches.  It  is  an  easy  matter  to  climb  the  pitch- 
pine,  which  is  usually  arranged  admirably  for  the  purpose,  and  the  grass- 
hopper is  also  friendly  to  investigation,  and  commonly  continues  to  stridu- 
late. 

"Two  stout  insect-nets  clapped  together  suddenly  about  the  center  of 
the  music  will  often  disclose  the  grasshopper  in  one  of  them,  but  not  al- 
ways. He  is  a  tree-loving  insect,  and  being  subject  to  the  tossings  of  the 
wind,  holds  on  tighter  than  most  grasshoppers  that  I  have  had  dealings 
with.  It  is,  in  fact,  the  only  arboreal  Orchelimum  that  I  have  found  in 
New  Jersey. 

"Sometimes  Orchelimum  minor  can  be  observed  on  the  low  branches 
of  a  pine  especially  if  the  tree  stands  in  the  open,  and  the  insect  may  occa- 
sionally be  beaten  into  an  umbrella.  When  the  trunks  of  the  pines  are 
'sugared'  for  moths  the  little  minor  also  attends,  and,  like  many  other 
members  of  the  genus,  it  is  active  and  musical  both  by  day  and  night." 

Of  its  habits  in  Georgia  Allard  (1910b,  35)  wrote:  "Its  notes 
are  a  succession  of  brief,  feeble,  silken  lisps  followed  by  a  pause 
about  as  long,  then  repeated  s-s-s-s-s-s — s-s-s-s-s-s — s-s-s-s-s-s.  I  hear 
it  during  the  warm,  sunny  hours  of  the  day,  even  in  the  high- 
crowned  pines  around  my  house.  So  faint  and  fugacious  are  its 
notes  that  it  is  probably  never  identified  by  ordinary  ears.  If  a 
good  breeze  is  blowing,  the  feeble  lisps  are  lost  amidst  the  sigh- 
ing and  rustle  of  the  pines  upon  which  they  dwell.  In  no  manner 
do  the  notes  to  me  recall  those  of  any  other  Orchelimum.  The 
short  staccato  lisps  so  characteristic  of  the  songs  of  most  Orcheli- 
mums  are  entirely  wanting  and  the  tone  quality  more  nearly  re- 
sembles the  leg  and  wing  stridulations  of  some  of  the  Stenobothri 
than  the  Orchelimums." 

254.     Orchelimum  concinnum  Scudder,   1862,  452.     Dusky-faced  Meadow 
Grasshopper. 

Size  medium  for  the  genus;  form  slender.  Color  variable,  fresh  speci- 
mens usually  with  tegmina  and  wings  translucent  pale  brown,  tinged  with 
green  on  costal  margin;  sides  of  pronotum  and  abdomen,  and  all  the  fe- 
mora, pale  green;  tibiae  and  tarsi  of  a  brownish  hue;  face  yellowish-white. 
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with  a  dark  reddish-brown  stripe  the  width  of  labrum,  starting  with  mouth 
and  passing  upward  to  vertex,  where  it  narrows  to  the  width  of  that  or- 
gan; then,  broadening  on  occiput,  passes  baclc  to  front  border  of  pronotum. 
where  it  divides  into  two  narrow  streaks  which  enclose  a  whitish  area  and 
extend  slightly  onto  metazona;  subgenital  plate  of  male  yellow;  basal  third 
of  ovipositor  dark  brown,  the  remainder  pale  reddish-brown.  Fastigium 
short,  feebly  ascending,  its  apical  portion  slightly  wider  than  base  with 
sides  and  apex  rounded.  Fronotum  short,  metazona  but  slightly  ascending, 
male,  not  at  all,  female;  lateral  lobes  with  lower  margin  feebly  sinuate, 
its  hind  angle  rounded.  Tegmina  narrow,  tapering;  slightly  shorter  than 
wings  and  of  a  delicate  texture.  Hind  femora  slender,  shorter  than  the 
closed  tegmina,  unarmed  beneath  or  very  rarely  with  one  or  two  spines  on 
the  outer  carina.  Cercus  of  male  longer  than  subgenital  plate,  tapering  to  a 

dull  point;  its 
tooth  short,  erect, 
with  a  broad  base 
and  very  sharp, 
slightly  bent  point 
(Fig.  183,  b.) 
Ovipositor  of  less 

Fig.    185.     Female.      X    i-5-      (Original.)  than        average 

width,  about  half  the  length  of  hind  femora,  its  apical  half  with  a  gentle 
upward  curve.  Length  of  body,  $  and  $,  16.5 — 18;  of  pronotum,  $,  4 — 
5.5,  $,  4—5;  of  tegmina,  $,  19 — 23,  $,  17 — 24;  of  hind  femora,  $,  14 — 16. 
9,  13.5—17;  of  ovipositor,  7.5 — 8.2  mm.   (Fig.  185.) 

In  northern  Indiana  this  graceful  and  prettily  marked  sj)eoies 
its  quite  common  among  the  rank  grasses  and  sedges  growing  about 
the  margins  of  tamarack  swamps  and  lakes,  where  it  reaches  ma- 
turity about  July  20th.  It  occurs  also  in  small  numbers  about  a 
large  marsh  in  Marion  County  but  has  not  been  taken  in  the 
southern  part  of  the  State. 

R.  &  H.  (1915a,  60)  have  restored  the  O.  concinnum  of  Scudder 
as  a  valid  species  and  have  made  my  indianensc  (1893c,  90)  and 
sjix  other  forms  synonyms  of  it.  They  are  probably  correct  as  re- 
gards indianense,  although  Scudder  gave  an  opinion  that  it  was 
a  new  form  before  it  was  originally  described.  In  his  later  writ- 
ings Scudder  regarded  his  concinnum  as  a  synonym  of  herbaceum 
Serv.  (1839,  524),  a  name  which  R.  &  H.  have  placed  with  a  ques- 
tion mark  under  their  0.  fidicin'nun,  adding:  ''We  have  no  def- 
inite proof  that  herbaceum  is  the  same  as  fidicinium  and,  until 
we  have  some  positive  information  of  this  sort  we  do  not  care  to 
replace  a  well  understood  name  by  another  of  doubtful  status." 
It  would  have  been  better  if  the  same  course  had  been  followed 
with  0.  agile.  gJaberrimum.  nitidum  and  laticauda. 

Scudder's  types  of  conchuuini  were  from  Cape  Cod,  Mass..  and 
the  species,  as  determined  by  R.  &  H.,  ranges  from  southern  New 
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P^ngland  and  Ontario  west  to  northern  Michigan,  southeastern 
Minnesota  and  central  Montana  and  south  and  southwest  to  Flor- 
ida, Mississippi,  central  Texas  and  New  Mexico. 

In  Florida  it  has  been  taken  by  me  at  Dunedin  in  December 
and  January  from  tall  grasses  about  the  margins  of  shallow  ponds 
where  it  occurs  in  company  with  Leptysma  marginicollis  and  Con- 
ocephalus  gracilUmus.  It  has  also  been  recorded  from  scattered 
localities  throughout  the  State,  but  the  adults  were  usually  scarce, 
though  Hebard  (1915b)  says  that  "In  July  the  marshes  of  the 
region  about  Miami  swarm  with  the  young." 

Under  the  name  of  0.  indianense^V Si\ker  (1905,  37)  recorded 
it  as  common  in  August  near  Sarnia,  Out.,  in  a  large  tract  of 
open  grassy  land,  and  also  as  found  in  marshes  at  Arner  and  on 
Walpole  Island.  R.  &  H.  (1915a,  65)  state  that:  "From  the  east- 
ern States  we  know  of  no  correct  record  of  the  occurrence  of  the 
species  at  a  localit}^  away  from  the  general  vicinity  of  the  coast." 
In  Virginia  Fox  found  it  abundant  among  the  grasses  and  sedges 
of  the  tidal  marshes. 
254a.     Oechelimum  concinnum  campestre  Blatchley,  1893c,  91. 

Differs  from  typical  concinnum  in  its  slightly  larger,  more  robust 
form,  generally  paler  color,  the  ground  hue  being  more  often  green  than 
pale  brown,  uniform  green  face,  longer,  more  narrow  and  less  tapering 
tegmiha  and  relatively  longer  and  more  slender  hind  femora.  Length  of 
body,  $,  17.5,  2,  19;  of  antennae,  46;  of  pronotum,  $,  4.2 — 4.5,  9,  4.5 — 5; 
of  tegmina,  $,  21—24,  2,  20—25;  of  hind  femora,  $,  16—17,  2,  16—17.5; 
of  ovipositor,  7 — 7.5  mm. 

While  this  form  agrees  with  concinnum  in  the  size  and  shape 
01  the  male  cerci,  it  differs  sufficiently  in  the  characters  given  to 
justify  at  least  a  varietal  name.  In  Indiana  it  is  frequent  as  far 
south  as  Knox  County,  inhabiting  for  the  most  part  upland  blue- 
grass  pastures  and  the  tall  grasses  of  the  dr^er  prairies  and  being 
seldom,  if  ever  found  about  the  lakes  and  marshes  in  company 
with  typical  concinnum.  I  have  taken  it  at  Buffalo,  N.  Y.,  on 
Sept.  4,  and  it  has  been  definitely  recorded  from  Ontario,  Ohio, 
New  Jersey,  Illinois  and  Minnesota.  It  is  also  known  (Fox  Ms.) 
to  occur  near  Clarksville,  Tenn. 

254b.     Oechelimum   concinnum  delicatum   Bruner,   1892a,   264.     Delicate 

Meadow  Grasshopper. 

Smaller  and  more  slender  than  0.  concinnum.  Color  much  the  same, 
the  face  without  a  dark  stripe.  Pronotum  shorter  and  narrower,  the  hind 
margin  of  metazona  more  rounded;  lateral  lobes  less  deep,  the  humeral 
sinus  more  evident.  Stridulating  field  narrower,  the  cross-vein  shorter, 
more  slender.     Subgenital  plate  of  male  narrower,  more  strongly  keeled  be- 
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neath.  Ovipositor  very  feebly  curved  above,  distinctly  longer  and  broader 
than  in  concinnum,  its  lower  margin  more  strongly  tapering  to  the  acute 
point  (Fig.  184,  f.)  Length  of  body,  5 ,  16,  $,  17.5;  of  antennae,  $  and  2. 
about  50;  of  pronotum,  $,  3.8,  $,4;  of  tegmina,  5 ,  19,  $,  20;  of  hind 
femora,   ^ ,  14,  9,  15;  of  ovipositor,  10.5 — 13  mm. 

Lincoln  and  West  Point,  Neb.,  September  (Bruncr)  ;  Starke 
and  Marshall  counties,  Ind.,  Jnlv  30— Aug.  20  (IF.  *S'.  B.).  I  can- 
not follow  R.  &  H.  (1915a,  60)  in  making  this  a  synonym  of  con- 
cinnum. If  the  size  and  form  of  the  ovipositor  is  of  any  value 
whatever  in  separating  the  females  of  this  genus  (and  they  have 
used  its  variations  as  the  principal  differential  character  in  their 
key  to  the  females)  its  greater  length  and  distinctly  straighter 
form  in  delicatum  at  once  separate  it  from  concinnum  or  its  va- 
riety campcstre.  In  order  to  accommodate  their  synonymy  R.  &  H., 
in  this  key  to  females,  have  had  to  lead  up  to  concinnum  in  two 
different  places,  as  when  delicatum  was  included  with  it  it  would 
not  go  under  "Ovipositor  less  than  half  the  length  of  caudal 
femur."  The  differences  as  given  in  key  and  above  ^re  sufficient 
to  retain  it  as  a  distinct  variety. 

This  Orchclimum  was  described  from  West  Point  and  Lincoln, 
Xebr.,  where  Bruner  found  it  common  about  the  margins  of 
})onds  and  along  the  edges  of  streams,  also  at  electric  lights.  In 
Indiana  it  has  been  noted  only  in  Marshall  and  Starke  counties, 
where  a  half  dozen  specimens  Avere  secured  in  lowland  meadows 
near  large  lakes  on  July  30  and  August  20,  1902.  It  probably 
occurs  throughout  the  lake  region  of  the  northern  third  of  the 
State  and  is  not  elsewhere  recorded  east  of  Nebraska. 

The  0.  gracile  Bruner  (1891,  70),  a  preoccupied  name,  is  a 
synonym. 

255.     Orchelimum  .superbum  Rehn  &  Hebard,  1915a,  76.     Superb  Meadow 

Grasshopper. 

Size  large  for  the  genus;  form  robust,  subcompressed.  Pale  green: 
tegmina,  basal  third  of  hind  femora,  and  sometimes  the  fore  and  middle 
femora,  pale  brown;  dorsal  stripes  on  prozona  chocolate-brown,  bordered 
without  by  paler;  abdomen  brown  above,  dull  yellow  beneath;  tibial  spines 
black,  pale  at  base.  Fastigium  stout,  scarcely  ascending,  but  slightly  nar- 
rowed at  base,  rounded  at  apex.  Antennae  twice  or  more  as  long  as  body, 
the  basal  joint  with  a  rounded  tubercle  within.  Pronotum  distinctly  sub- 
sellate,  male,  faintly  so,  female,  lateral  lobes  as  long  as  deep,  their  lower 
margin  very  oblique,  its  hind  angle  narrowly  rounded;  convex  callosity 
elongate,  narrow.  Tegmina  surpassing  hind  femora  about  9  mm.,  ex- 
ceeded by  wings  4  mm.,  their  tips  narrowly  rounded.  Stridulating  area  of 
male  shorter  and  no  wider  than  disk  of  pronotum,  its  main  vein  nearly 
transverse.  Cercus  as  in  key  and  Fig.  183,  c,  its  middle  third  robust  and 
Inflated,  apical  third  subdepressed  and  apparently  twisted,  the  tooth  stout. 
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its  tip  very  sharp  and  bent.  Apex  of  subgenital  plate  subtruncate;  styles 
slender,  cylindrical,  obtuse.  Ovipositor  stout,  distinctly  though  not 
strongly  falcate,  the  lower  margin  of  apical  half  strongly  tapering  to  the 
acute  apex.  Length  of  body,  $,  19.6—24.6,  $,  24;  of  pronotum,  $,  5—6, 
9,  7.5;  of  tegmina,  $,  22-25.4,  $,28;  of  hind  femora,  $,  IG— 18,  $,19; 
of  ovipositor,  10  mm.  (Fife    186,  b.) 

Tappahannock,  Va.,  July  6;  Morristown,  N.  Jer.,  July  J) 
{Fox).  The  types  wert  taken  by  Fox  in  a  bog  among  clumps  of 
fern,  Woodwardia  virginica  (L.)  near  Winslow  Junction,  N.  Jer. 
The  species  is  known  only  from  a  few  localities  in  IS^ew  Jersey  and 
ar  Tapi)ahannock,  Va.,  where  it  was  found  on  the  three-square 
rush,  Scirpus  americanus  Pers.  in  tidal  marshes.  Two  of  the  Vir- 
ginia specimens  had  the  outer  lobes  of  the  hind  knees  bispinose 
instead  of  unispinose  as  in  the  types,  thus  showing  that  this  char- 
acter has  little  if  any  differential  value. 


Fig.    i86.     a,   Outline   of  male   of   O.   minor;  b,   same   of   O.   siipcrbtnn.    V     ^■^• 
(After  R.  &  H.) 

256.     Orchelimum  fidicinium  Rehn  &  Hebard,  1907,  309. 

Size  small  to  medium  for  the  genus;  form  slender.  Pale  green,  fading 
to  brownish  or  clay-yellow;  occiput  with  a  median  dark  brown  stripe,  this 
usually  extending  back,  but  broken  and  paler,  to  metazona;  fore  and  mid- 
dle femora  often  mottled  with  numerous  small  purplish  dots;  hind  tibiae 
and  all  the  tarsi  reddish-brown.  Fastigium  rather  stout,  feebly  elevated 
above  the  occiput,  its  sides  subparallel  and  apex  rounded.  Antennae  about 
three  times  the  length  of  body.  Pronotum  with  metazona  on  same  plane  as 
prozona,  its  hind  margin  very  broadly  rounded;  lateral  lobes  with  lower 
margin  oblique,  its  hind  angle  obtusely  rounded.  Tegmina  surpassing  tips 
of  femora  1.5  mm.,  exceeded  by  wings  2  mm.,  their  tips  narrowly  rounded. 
Hind  femora  usually  armed  on  outer  lower  carina  with  one  to  four  spines. 
Cerci  as  in  key  and  Fig.  183,  d.  the  tooth  strongly  recurved,  acute;  notch 
of  subgenital  plate,  broad,  shallow;  styles  short,  stout,  obtuse.  Ovipositor 
more  than  half  the  length  of  tegmina  and  extending  beyond  their  tips, 
very  feebly  curved,  tapering  beyond  the  middle  to  an  acute  apex  (Fig.  184, 
6.)  Length  of  body,  $,  16—18.5,  $,  16—19;  of  pronotum,  $,  3.8—4,  $. 
4—4.5;  of  tegmina,  $,  17—21,  $,  21—22;  of  hind  femora,  $,  14—16,  $, 
16.8—17.5;  of  ovipositor,  10—11.5  mm. 

Tuckerton,  N.  Jer.,  Sept.  1  (Davis)  ;  Ocean  View,  N.  Jer.,  and 
Whitestone,  Va.,  Aug.  30,  Sept.  26  (Fox),  Described  from  Cedar 
Keys,  Fla.,  where  20  or  more  specimens  were  taken  by  R.  &  H. 
August  15,  from  among  tall  grasses  in  the  flooded  salt  marshes. 
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Not  known  elsewhere  from  that  State.  The  hind  femora  in  the 
original  description  were  said  to  be  unarmed,  and  Davis 
(^1908,  223)  therefore  redescribed  this  species  as  0.  cruscultim  from 
specimens  taken  at  Tuckerton,  N.  Jer.,  and  on  Staten  Island,  N.  Y., 
most  of  which  had  the  femora  armed.  Sii',ce  that  date  it  has  been 
found  at  numerous  places  along  the  coast  from  Long  Island  to 
south  Georgia.  It  occurs  for  the  most  pr  •  t  among  the  tall  marsh 
grasses,  Spartina,  and  rushes,  Scirpus,  growing  on  the  tidal  flats 
and  in  the  adjoining  brackish  marshes. 

257.     Obchelimum  militake  Rehn  &  Hebard,  1907,  311.     Military  Meadow 
Grasshopper. 

Size  medium  for  the  genus;  form  moderately  slender.  Green  fading  to 
clay-yellow;  head  dull  yellow,  sometimes  brick  red  or  with  a  reddish 
stripe  down  middle  of  face;  occiput  and  prozona  with  two  more  or  less 
distinct  reddish-brown  divergent  lines.  Fastigium  feebly  ascending,  longer 
than  broad,  narrower  at  base  than  apex,  the  latter  rounded.  AntennsR 
three  and  one-half  times  the  length  of  body.  Metazona  feebly  ascending, 
male,  not  at  all,  female,  finely  punctate;  lateral  lobes  with  lower  margin 
short,  very  oblique,  its  hind  angle  obtusely  and  narrowly  rounded;  convex 
callosity  prominent,  elliptical.  Tegmina  very  narrow,  surpassing  hind  fe- 
mora 3  mm.,  exceeded  by  wings  2  mm.,  their  tips  narrowly  rounded.  Cerci 
as  in  key  and  Fig.  183,  e,  their  tips  divergent  and  tooth  directed  strongly  to- 
ward base  of  shaft;  subgenital  notch  widely  V-shaped.  Hind  femora  un- 
armed, rarely  with  one  or  two  spines  beneath.  Ovipositor  straight  and 
subequal  in  width  to  apical  fourth,  thence  tapering  and  slightly  upcurved 
to  the  very  acute  apex  (Fig.  184,  c.)  Length  of  body,  $  and  $,  18 — 22; 
of  pronotum,  $  and  9,  4.5—5;  of  tegmina,  $,  23—25.5,  $,  24 — 25.4;  of  hind 
femora,  $,  17 — 17.8,   9,  17.5 — 18;  of  ovipositor,  15.2  mm. 

LaGrange,  Fla.,  Sept.  13  (Davis).  Described  from  three  spec- 
imens taken  Aug.  17  at  Gainesville,  Fla.,  from  a  marshy  sinkhole 
in  pine  woods.  Other  recorded  localities  in  that  State  are  Jack- 
sonville, Atlantic  Beach,  Crestview  and  Detroit.  The  known 
range  of  this  trim-bodied  species  extends  from  Speedwell,  N.  Jer., 
south  to  southern  Florida,  Nugent,  Miss.,  and  southeastern  Louisi- 
ana. It  is  an  inland  species,  found  for  the  most  part  among 
grasses  in  open  pine  woods  and  along  the  borders  of  marshes 
and  lakes. 

258.     Orchelimum  volantum  McNeill,  1891,  26.     Nimble  Meadow  Grass- 
hopper. 

Size   medium   or   above;    form   moderately   robust.     Pale   translucent 
brownish-green;    lower  half  of  lateral  lobes  and   meso-   and  metapleura 
brighter  green;  occiput  and  prozona  usually  with  two  dark  stripes  which ;^ 
are  feebly  divergent;  hind  tibiae  and  ovipositor  pale  reddish-brown.     Fas-  - 
tigium  narrow  at  base,  moderately  ascending,  its  apical  portion  wider  with 
sides  rounded.     Pronotum  short,  subsellate  in  male;  lateral  lobes  as  long 
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as  deep,  both  their  hind  and  lower  margins  oblique  and  meeting  in  a 
rounded  angle;  humeral  sinus  distinct  but  broad  and  rather  shallow  (Fig. 
184,  d.)  Tegmina  surpassing  hind  femora  about  2  mm.,  exceeded  by  wings 
3  mm.,  those  of  female  strongly  reticulate.  Hind  femora  rather  short  and 
stout,  armed  beneath  with  one  to  four  very  short  spines.  Cerci  as  in  key 
and  Fig.  183,  f,  the  tooth  with  base  broad  and  flat.  Apex  of  subgenital 
plate  subtruncate,  styles  short  and  very  slender.  Ovipositor  very  similar 
to  that  of  0.  gladiator,  being  very  long  and  stout,  nearly  straight  above,  the 
under  side  regularly  curved,  its  apical  third  sloping  rapidly  to  an  acute 
apex.  Length  of  body,  $,  17—20,  $,  20—25;  of  pronotum,  $,  3.7—4.5,  $, 
4—5;  of  tegmina,  $,  19—24,  $,  24—30;  of  hind  femora,  $,  15—16.5,  $, 
17 — 19;  of  ovipositor,  9 — 10.5  mm. 

In  Indiana  volantum  has  been  taken  in  Vigo,  Fulton,  Marshall 
and  Starke  counties.  It  is  found  most  abundantly  during  August 
and  September  on  the  leaves  and  stems  of  a  tall,  broad-leaved  knot- 
weed.  Polygonum  amphihium  L.,  which  grows  luxuriantly  in  the 
shallow  waters  about  the  margins  of  the  larger  ponds  and  lakes. 
Several  other  "green  grasshoppers,"  notable  among  which  are 
Conocephalus  attenuatus  (Scudd.)  and  Orchelimum  nigripes 
Scudd.,  frequent  this  plant  in  large  numbers.  Keeping  company 
with  them  an  occasional  specimen  of  O.  volantum  is  seen,  but, 


Fig.    187.     a,  Outline  of  stridulating  field  of   male  of   O.   militare ;  b,  same  of  O.   volan- 
tum,   X    3;  c,  outline  of  male  type  of   O.  bradleyi,    X    i-8.      (After  R.   &  H.) 

being  an  active  leaper,  it  often  escapes  amidst  the  dense  foliage 
of  the  knot-weed  before  its  capture  can  be  effected.  Its  less  ro- 
bust body,  longer  armed  posterior  femora  and  long  tegmina  readily 
distinguish  the  female  of  this  species  from  0.  gladiator,  the  only 
other  Indiana  form  which  has  an  ovipositor  shaped  like  that  of 
volantum.    The  O.  hruncri  Blatchley  (1893c,  92)  is  a  synonym. 

The  known  range  of  typical  0.  volantum  is  rather  limited,  ex- 
tending from  Sarnia,  Ont.,  and  northern  Ohio  west  to  eastern 
Nebraska  and  south  to  central  Indiana  and  Douglas  (^o.,  Kansas. 
3IcNeill  (1891,)  took  his  types  ''from  a  clump  of  rank  growing 
i<agittaria  variabilis  Englm.,  on  the  banks  of  Rock  River,  Henry 
Co.,  111.,  being  attracted  to  them  by  their  peculiar  stridulation." 
Their  song,  he  says,  "had  a  new  note  in  it  and  may  be  represented 
{IS  follows:  zip-zip,  kr-zc-c-c,  kr-zc-c-e,  the  last  i)art  of  the  song  not 
lasting  more  than  a  half  to  three-quarters  of- a  second  and  always 
preceded  by  the  sound  which  I  represent  im])erfectly  by  kr.'' 
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Walker  (1905,  38)  found  volantum  very  abundant  in  southern 
Ontario  where  it  occurs  among  the  rushes  and  Sagittaria,  growing 
ill  open  marshes  bordering  the  streams.  He  says:  ''McNeill  has 
well  represented  its  song,  but  I  have  never  noticed  the  preliminary 
zip-zip.'' 
259.     Obchelimum  bradleyi  Rehn  &  Hebard,  1915a,  73.     Bradley's  Meadow 

Grasshopper. 

Very  similar  to  0.  volantum.  Differs  in  its  larger  size,  with  fore  and 
middle  femora  more  distinctly  tapering  and  basal  two-thirds  of  hind  fe- 
mora more  swollen.  Male  with  cercus  differing  as  described  in  key,  the 
dorsal  surface  of  the  shaft  inflated  near  middle  and  with  a  curved  carinate 
ridge  on  basal  half.  Ovipositor  more  than  half  the  length  of  hind  femora, 
its  apical  half  gradually  narrowing  to  apex;  upper  margin  nearly  straight, 
the  lower  one  straight  from  base  to  middle  (Figs.  183,  184,  g.)  Length  of 
body,  $,  23.2—25,  $,  21.5 — 23.6;  of  pronotum,  S,  4.8—5,  $,  4.9—5.2;  of 
tegmina,  $,  25.7—27.7,  $,  26—28.9;  of  hind  femora,  $,  19—20,  9,  18.9— 
21.2;  of  ovipositor,  10.4 — 11.5  mm.  (Fig.  187,  c.) 

Dunedin.  Fla.,  June  10  {W.  S.  B.)  ;  Wilmington,  X.  Car.,  Aug. 
1  (Davis.)  Ranges  from  southeastern  North  Carolina  south  to 
central  western  Florida  and  inland  as  far  as  the  Okeefenokee 
Swamp  of  southern  Georgia.  In  Florida  it  is  known  only  from 
Jacksonville,  Tallahassee  and  Dunedin.  Dr.  J.  C.  Bradley,  who 
collected  the  types,  furnished  the  following  notes  to  R.  &  H.  re- 
garding their  habits : 

"In  the  eastern  half  of  the  Okeefenokee  Swamp  are  extensive  so-called 
prairies.  These  are  really  inundated  plains  grown  up  with  sawgrass  and 
maiden-cane,  or  in  places  open  shallow  lakes  covered  with  a  multitude  of 
water  plants.  The  natives  of  the  Okeefenokee  told  us  of  diving  grasshop- 
pers which  lived  on  these  prairies,  and  in  making  the  trip  to  the  Chase 
Prairies  in  September,  1913,  I  found  these  grasshoppers  in  great  abundance 
in  the  grass-like  plants  growing  out  of  the  water  or  along  the  banks  of  the 
old  canal.  As  the  boat  approached  them  they  jumped  from  the  grass  into 
the  water,  completely  disappearing,  and  so  quick  were  they  to  do  this  when 
alarmed  that  it  was  only  after  some  difficulty  that  I  succeeded  in  catching 
a  series  of  specimens." 

This  aquatic  habit  is  also  recorded  by  Engelhardt^^  who  says : 
*'0f  interest  is  the  aquatic  habit  of  Orchelimum  volantum  which 
was  abundant  about  the  grassy  borders  of  Greenfield  Pond  near 
Wilmington,  N.  Car.  When  pursued  and  hard  pressed  it  would 
dive  into  the  water  and  cling  to  the  submerged  grass  stems  or 
the  under  side  of  a  water-lily  leaf,  where  it  remained  for  several 
minutes,  sustained  by  a  supply  of  air  which  showed  in  glistening 


•sjourn.  N.  Y.  Ent.  Soc,  XVIII,  1910,  130.  The  first  records  of  O.  bradleyi,  R.  &  H. 
(1911)  and  Sherman  and  Brimley  (1911)  were  madf  under  the  name  of  volantum 
McNeill,  to  which  it  is  very  closely  allied  and  of  which  it  may  prove  to  be  only  a 
southern    race. 
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bubbles  adhering  to  its  body,"  R.  &  H.  (1915a,  71)  have  recorded 
0.  militare  as  having  a  similar  habit,  and  it  may  be  quite  com- 
mon among  the  subaquatic  species  of  the  genus. 

VI.     CoNOCEPHALus  Thunberg,  1815,  271.  (Gr.,  "conical"  -f 

"head") 

The  Smaller  Meadow  Grasshoppers. 

This  genus,  the  Xiphidion  or  Xiphidium  of  most  recent  writers 
and  of  my  former  work  (1903,  371),  comprises  the  small- 
est of  our  winged  Tettigoniidas.  The  genus  is  very  close  to  Orcheli- 
mum,  the  characters  given  in  the  generic  key,  p.  534  being  the  prin- 
cipal ones  used  for  their  separation.  In  addition,  as  stated  by 
R.  &  H.  (1915b,  156),  in  Conocephalus  "the  stridulating  field  of 
the  male  tegmen  is  normally  smaller,  narrower  and  less  extensive 
than  in  Orchelimum,  the  vicinity  of  the  arcuate  vein  not  strongly 
produced  or  overhanging  and,  when  looking  from  the  dorsum,  the 
humeral  trunk  is  never  hidden.  The  male  cerci,  though  variable, 
do  not  in  any  of  our  species,  exhibit  the  type  found  in  the  major- 
ity of  the  species  of  Orchelimum  in  which  the  tooth  is  placed  in  a 
more  or  less  decided  socket-like  depression.  All  of  the  American 
sjtecies  have  the  cerci  unispinose  and  the  subgenital  plate  is  trun- 
cate distad  in  the  great  majority  of  them."  The  ovipositor  is  for 
the  most  part  straight  and  often  of  great  length,  though  distinctly 
curved  in  G.  nemoralis  and  evidently  though  faintly  so  in  a  few 
other  forms.  As  already  noted  under  Orchelimum,  all  these  minor 
differences  are  comparative  only,  there  being  not  a  single  fixed 
differential  character  to  distinguish  the  two  genera.  Their  sep- 
aration in  literature  is  therefore  really  more  a  matter  of  conven- 
ience for  treatment  of  an  otherwise  very  bulky  aggregation  of 
forms  than  a  natural  grouping  of  allied  insects. 

The  tegmina  and  wings  of  most  of  the  species  of  Conocephalus 
are  dimorphic  in  length.  A  smaller  number  are  dimorphic  in 
color,  while  a  few  possess  ovipositors  differing  greatly  in  length. 
The  variations  in  wing  length  and  color  in  the  same  species  seem 
to  be  abrupt,  with  no  intervening  forms.  There  are  long-winged 
and  short-winged  forms  of  the  same  species,  but  none  with  the 
wings  of  medium  length;  and  when  a  brown  form  is  tinged  with 
green,  or  vice  versa,  the  amount  of  the  different  color  varies  but 
little.  Ten  of  the  13  eastern  species  are  thus  dimorphic  as  re- 
gards the  length  of  the  wings,  the  short-winged  individuals,  as 
far  as  my  observation  goes,  far  outnumbering  those  with  the  wings 
fully  developed.    All  the  macropterous  forms  have  the  wings  sur- 
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passing  the  tegmina  2  to  4  mm.,  while  in  the  brachypterous  forms 
the  tegmina  are  as  long  as  or  longer  than  the  wings.  Of  the  varia- 
tions in  the  length  of  the  tegmina  Bruner  (1891,  59)  has  well 
said :  "In  the  genera  Xiphidium  and  Orchelimum  wing  length  is 
a  character  not  to  be  relied  upon  as  a  specific  or  even  varietal  dif- 
ference"; yet  Kedtenbacher,  in  his  ''Monographie  der  Conocephal- 
iden,"  separated  a  number  of  his  species  b}'  this  character  alone, 
and  I  can  find  no  mention  in  his  work  of  the  fact  that  such  a 
variation  exists. 

The  majority  of  the  inland  species  of  Conocephahis  are  more 
xorophytic  in  habitat  than  those  of  Orchelimum,  occurring  for  the 
most  part  in  dry  upland  localities  rather  than  in  marshes  or 
about  the  margins  of  lakes  and  streams.  The  borders  of  culti- 
vated fields,  orchards  and  gardens,  edges  of  thickets  and  clum])S 
of  vines  or  briers  in  open  woodland  are  their  favorite  abiding 
places.  The  call  notes  of  the  males  are  in  general  lower,  softer 
and  more  lisping  than  those  of  the  same  sex  of  Orchelimum.  Al- 
htrd,  (1914)  writes  of  these  notes  as  follows: 

"Very  noticeable  differences  in  the  manner  of  stridulation  ciiaracter- 
ize  many  of  the  species  of  Xiphidion.  According  to  the  character  of 
the  notes  these  insects  may  be  grouped  into  three  classes.  Those  of  the 
first  class  always  produce  a  few,  brief  staccato  lisps  followed  by  a  more  or 
less  prolonged,  lisping,  monotone,  or  in  the  case  of  X.  nemorale  the  staccato 
lisps  precede  from  two  to  thirty-two  brief  phrases  rapidly  repeated.  A 
number  of  Xiphidions  in  this  class  stridulate  in  quite  the  same  manner  as 
the  more  common  species  of  Orchelimum.  Although  barely  audible,  the 
stridulations  of  X.  fasciatum  in  delivery  and  duration  are  an  almost  per- 
fect reproduction  of  the  staccato  lisps  and  succeeding  monotone  charac- 
teristic of  Orchelim^um,  vulgare  or  0.  m.olossum. 

"The  notes  of  Xiphidions  in  the  second  class  consist  of  weak,  lisping 
phrases  alone,  as  staccato  lisps  are  quite  wanting.  The  stridulations  of  X. 
allardi  are  of  this  character.  Among  the  OrcheUmums  this  is  also  the 
habit  of  stridulation  of  0.  minor.  In  the  stridulations  of  Xiphidions  of  the 
third  class,  staccato  lisps  are  also  wanting,  but  the  note  is  a  long-continued, 
lisping  monotone,  similar  to  that  of  some  of  the  cone-headed  grasshoppers, 
although  not  nearly  as  loud  and  penetrating.  X.  strictum  stridulates  in 
this  manner." 

The  reasons  for  the  replacement  of  the  well  known  generic 
name  Xiphidium  by  Conocephahis,  a  name  formerly  used  for 
the  large  cone-heads  now  placed  under  Neoconocephalus,  are  set 
forth  by  Caudell  (1910a)  and  by  K.  &  H.  (1915b,  156),  as  follows: 
"In  1815  Thunberg  erected  the  genus  Conocephalus  including  in 
it  24  species;  under  one  of  these  C.  hemipterus  (p.  272)  he  placed 
as  a  synonym  Locusta  conocephalus  of  Fabricius,  which  citation 
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forms,  under  the  International  nomenclature  rules,  type  designa- 
tion by  tautonomy  and  in  consequence  the  species  becomes  the  type 
of  the  genus  Gonoceplialus.^^^^ 

Kirby  (1906,  274)  did  not  adopt  this  ruling  but  included  the 
species  formerly  known  as  Xiphidion  Serv.  (1831)  and  Xiphidiuni 
Burmeister  (1838)  under  the  name  Anisoptera  Latreille  (1829) 
which  has  priority  over  both.  While  I  personally  believe  that 
the  International  ruling  in  this  case  is  technical,  arbitrary  and 
nonsensical,  I  have  followed  it  for  two  reasons,  (a)  It  has  been 
adopted  by  R.  &  H.  in  their  synopsis  of  the  genus  and  by  other 
recent  American  writers,  and  not  to  adopt  it  would  cause  more 
confusion  than  even  now  exists.  (&)  If  not  adopted  the  name 
Anisoptera  would  have  priority  over  Xiphidion  and  Xiphidiuni. 
and  a  change  of  name  would  anyhow  be  necessary. 

The  genus  Conocephalus  as  here  recognized  comprises  a  large 
number  of  species  and  is  represented  in  all  parts  of  the  world. 
Kirby  included  91  species  under  Anisoptera,  14  of  which  were 
from  the  United  States,  but  of  these  several  are  known  synonyms. 
Since  his  catalogue  appeared  seven  additional  species  have  been 
described  by  Caudell,  R.  &  H.  and  Fox.  In  their  synopsis  of  the 
North  American  forms  R.  &  H.  recognized  16  species  and  one 
variety.  Of  these  13  occur  in  the  territory  covered  by  this  work. 
The  portions  of  the  following  key  pertaining  to  the  male  cerci 
and  other  characters  of  that  sex  are  based  largely  on  the  key  of 
R.  &  H.  in  their  synopsis  which  was  for  the  males  only. 


Fig.  188.  Outlines  of  subgenital  plates  of  males  of  Conocephalus.  a,  allardi;  b,  fas- 
ciatus,  X  5-5-  Extremities  of  hind  tibiae  of  Conocephalus,  X  -^o-  c,fasciatus;  d,  sal- 
tans, e — m,  Outlines  of  male  cerci  of  Conocephalus,  X  'O-  ^i  allardi;  f,  fasciatus;  g, 
gracillimus;  h,  brevipennis ;  i,  ncmoialis;  j,  strictus ;  k,  stictomerus;  1,  aigiaius;  m, 
nigropleiirtis.      (After   R.   &   H.) 

KEY  TO  EASTERN   SPECIES  OF  CONOCEPHALUS. 

a.     Hind  tibiae  armed  at  apical  extremity  with  three  pairs  of  spurs  (Fig. 


"^Caudell  (Ms.)  also  states  that  the  properly  designated  type  of  Xiphidion  has  been 
proven  to  be  congeneric  with  the  Gryllus  (Tettigonia)  conocephalus  of  Linnaeus,  of 
which  Conocephalus  hemiptcrus  Thunberg,  the  type  of  the  genus  Conocephalus  is  a 
synonym.  As  we  cannot  change  the  type  of  Xiphidion  and  its  type  is  in  the  older  genus 
Conocephalus,   it  falls  in  synonymy   under  that  genus. 
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188,  c) ;  prosternum  bispinose;   tegmina   (except  in  female  of  stric- 
tus)  always  distinctly  longer  than  the  pronotum. 
b.    Apex  of  subgenital  plate  of  male  emarginate  and  armed  with  two 
strong,  straight,  feebly  divergent  spines  (Fig.  188,  a); styles  ab- 
sent;   ovipositor   longer   than   hind   femora.  260.     allardi. 
bb.     Apex  of  subgenital  plate  of  male  not  emarginate,  usually  truncate, 
unarmed;   styles  present,  small  and  filiform   (Fig.  188,  b);   ovi- 
positor variable  in  length, 
c.     Cerci  of  male  armed  on  inner  margin  near  middle  with  a  stout 
tooth,  the  base  of  which  is  plainly  visible  from  above   (Fig. 
188,  e — j) ;  hind  femora  very  rarely  armed  beneath. 
d.     Apical  portion  of  cerci  more  or  less  depressed,  its  apex  broad 
and  rounded    (Fig.  188,  e — 7i)  ;    smaller  and  more  slender, 
length  of  body,  female,  rarely  over  14  mm. 
e.     Tegmina  always  fully  developed  and  longer  than  abdomen, 
exceeded  by  wings  2  to  3  mm.;  form  very  slender;  cerci 
of  male  slender,  not  strongly  flattened  on  the  inner  side. 
f.     Fastigium  broader  at  apex  than  base,  but  slightly  pro- 
duced in  front  of  eyes;  abdomen  feebly  trifasciate,  the 
median  dark  stripe  broad;  tympanum. of  male  not  un- 
usually elongate;  general  color  green.  261.     fasciatus. 
ff.     Fastigium  with  sides  parallel  or  nearly  so.  produced  in 
front  of  eyes  a  distance  equal  to  width  of  eye;  abdomen 
distinctly  trifasciate,  all  the  stripes  narrow;  tympanum 
of  male  unusually  elongate;  general  color  pale  brown 
with  a  pinkish  tinge.                            262.     grach-limus. 
ee.     Tegmina   and    wings   abbreviated,   shorter   than   abdomen, 
very   rarely   fully   developed;    form   more   robust;    cerci 
shorter,  stouter,  strongly  flattened  on  the  inner  side. 

263.      BREVIPEXXIS. 

dd.    Apical  portion  of  cerci  not  at  all  or  very  weakly  flattened,  the 
apex  narrow,   usually  acuminate    (Fig.   188,  i.  ;) ;   larger, 
length  of  body,  female,  15  or  more  mm. 
g.     Ovipositor  about  three-fourths  the  length  of  hind  femora, 
its  apical  half  with  a  gentle  but  evident  upward  curve 
(Fig.  189,  j) ;  cerci  with  apical  portion  short,  conical,  the 
tip  rather  blunt    (Fig.   188.   t)  ;    general  color  smoky  or 
greenish  brown.  264.     xemoralis. 

gg.  Ovipositor  always  much  longer  than  hind  femora,  straight 
or  nearly  so  (Fig.  189,  k) ;  cerci  with  apical  portion  very 
elongate,  slender,  the  tip  subacuminate  (Fig.  188,  ;)  ;■ 
general  color  green.  265.     stricttts. 

cc.     Cerci  swollen  at  middle  and  armed  on  under  side  with  a  more 
slender  tooth  the  base  of  which  is  scarcely  visible  from  above 
(Fig.  188,  fc — m) ;  apical  portion  of  cerci  strongly  flattened; 
hind  femora  very  rarely  unarmed  beneath. 
fi.     Cerci   with   swollen   middle   portion   abruptly   strongly   nar- 
rowed, not  attenuate-elongate  (Fig.  188,  fc.  I) ;  abdomen  of 
male  including  cerci,  with  apical  portion  bright  yellow  in 
life.     (Submaritime  species.) 
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i.  Ovipositor  almost  straight,  slightly  longer  than  hind  fe- 
mora, the  latter  in  life  with  prominent  spots  and  dots  of 
coral  red  (Figs.  189,  I;  191,  b) ;  face  orange  with  a  ver- 
tical median  reddish-brown  stripe;  fastigium  narrow, 
about  half  the  width  of  basal  antennal  joint. 

266.      STICTOMEBUS. 

a.     Ovipositor  broader,  slightly  shorter  than  hind  femora,  (Fig. 
189,   m),    the    latter   without    prominent    reddish   spots; 
face  without  median  stripe;  fastigium  wider,  about  two- 
thirds  the  width  of  basal  antennal  joint.      267.     aigialus. 
hh.     Cerci  with  swollen  middle  portion  not  abruptly  narrowed, 
but  gradually  attenuate-elongate  (Figs.  188,  m;  189,  a — c.) 
j.     Sides  of  abdomen  shining  black,  its  upper  surface  dark  brown; 
ovipositor  straight,  rather  broad,  slightly  longer  than  hind 
hind  femora.  268.     nigropleubus. 

jj.     Sides  of  abdomen  not  shining  black. 

k.  Ovipositor  much  longer  than  body;  cerci  stout,  feebly  ta- 
pering, their  apical  half  curved  outward  and  flattened 
portion  horizontal    (Fig.  189,  a.)      (Inland  species.) 

269.      ATTENUATUS. 

kk.  Ovipositor  at  most  but  slightly  longer  than  body;  cerci 
more  slender,  the  apical  half  distinctly  tapering  and  in- 
curved, the  flattened  portion,  therefore,  oblique  (Fig.  189, 
b,  c.)      (Submaritime  species). 


Fig.  189.  a — e.  Outlines  of  male  cerci  of  Conocephaius,  V  'o-  a,  attenuatus ;  b, 
nigropleuroides ;  c,  spartina;  d,  saltans;  e,  viridifrons.  f — k.  Outlines  of  ovipositors  of 
Conocephaius,  >^  2.  f,  allardi;  g,  fasciatus;  h,  graciltimus ;  i,  hrevipennis;  j,  nemoratis; 
k,   strictus;  1,   stictomcrus;  m,   aigiams;   n,   spartina: ;  o,   viridifrons.      (After   R.   &   H.) 

I.  Fastigium  distinctly  ascending,  about  one-half  the  width 
of  basal  antennal  joint,  its  sides  parallel;  lateral  lobes 
in  great  part  dark  brown;  abdomen  of  male  (in  life) 
with  basal  half  dark  brown  above,  apical  half  bright 
orange.  270.     nigbopleuroides. 

II.  Fastigium  slightly  ascending,  two-thirds  as  wide  as  basal 
antennal  joint,  its  sides  feebly  diverging  from  base  for- 
ward; lateral  lobes  green  or  pale  brown;  abdomen  of 
male  pale  brown  above,  its  apical  half  pale  orange. 

271.       SPARTIXiB. 

aa.  Hind  tibiae  armed  at  apex  with  but  one  pair  of  spurs  (Fig.  188,  d) ; 
prosternum  without  spines;  tegmina  pad-like,  scarcely  longer  than 
pronotum ;  hind  femora  unarmed  beneath. 
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in.  Face  with  a  median  reddish-brown  stripe  or  blotch;  apical  por- 
tion of  male  cercus  (beyond  the  tooth)  longer  than  basal  por- 
tion, distinctly  incurved  or  twisted,  its  inner  face  near  tip  flat- 
tened, the  tooth  bent  inward  and  downward  (Fig.  189,  d.) 

272.       SALTANS. 

mm.  Face  a  pale  uniform  green;  apical  portion  of  cercus  short,  coni- 
cal, not  twisted  or  flattened  within,  the  tooth  stouter,  horizontal 
or  nearly  so  (Fig.  189,  e.)  273.    vibidifkoxs. 

260.    CoxocEPHALus  AixABDi  (Caudell),  1910,  58.    Allard's  Meadow  Grass- 
hopper. 

Size  medium  for  the  genus;  form  robust.  General  color  green;  head 
and  pronotum  with  a  dark  stripe  extending  from  vertex  to  hind  margin 
of  metazona,  less  distinct  posteriorly;  tegmina  pale  brownish-green,  male, 
uniform  green,  female;  hind  femora  spotted  with  reddish-brown,  the  knees 
fuscous;  dorsum  of  abdomen  including  cerci  dark  brown.  Fastigium  feebly 
ascending,  its  greatest  width  about  two-thirds  that  of  basal  joint  of  an- 
tennae. Lateral  lobes  of  pronotum  very  broad,  their  front  margin  straight, 
oblique  and  broadly  rounded  into  the  lower  one  which  is  nearly  horizontal, 
its  hind  angle  narrowlj^  rounded;  humeral  sinus  obsolete;  convex  callosity 
very  broad.  Tegmina  covering  three-fourths  of  abdomen,  male,  one-half, 
female,  their  tips  broadly  rounded.  Hind  femora  unarmed  beneath.  Cerci 
of  male  stout,  the  tooth  triangular,  flat  and  broad  at  base,  the  apical  por- 
tion of  cercus  behind  it  about  twice  as  long  as  the  basal  width,  the  apex  de- 
pressed, concave  (Fig.  188,  e.)  Ovipositor  straight,  its  apical  fourth  ab- 
ruptly tapering  (Fig.  189,  f.)  Length  of  body,  ^ ,  12,  9,  15;  of  pronotum, 
$  and  9,  3 — 3.4;  of  tegmina,  $,  6.5,  9,  5;  of  hind  femora,  $,  11.5 — 12.5, 
9,13;  of  ovipositor,  15 — 17  mm. 

Caudell's  types  were  taken  by  Allard  on  Tray  ISfountain, 
North  Georgia,  at  an  altitude  of  4,309  feet.  Known  elsewhere 
only  from  Wytheville,  Ya.,  and  Rabun  Co.,  Georgia.  Of  the  type 
specimens  Allard  furnished  Caudell  the  following  notes : 

"I  first  heard  and  captured  specimens  of  this  Xiphidiou  late 
in  September,  in  a  sunny,  grassy  spot  in  the  woods  at  Indian 
Grave  Gap,  Towns  County,  North  Georgia.  A  few  days  later  I 
found  it  in  similar  sunny,  open  situations  on  Tray  and  Blue 
Mountains,  in  the  immediate  vicinity  of  Indian  Grave  Gap.  It 
prefers  the  low  weeds  and  short  grass,  and  was  very  musical  dur- 
ing the  sunny  hours  of  the  day.  Its  song  is  strikingly  unlike 
the  notes  of  Xiphidion  fasciatiim  or  Xiphidion  nemorale,  as  no 
staccato  notes  whatever  precede  the  more  or  less  prolonged  lisping 
phrases.  These  phrases  are  soft,  faint  and  often  greatly  pro- 
longed. In  sound  quality  they  recall  to  mind  the  notes  of  Orcheli- 
vium  minor." 

261.     CoxocEPHALus    FASCIATUS     (DeGcer),    1773,    458.     Slender    Meadow 
Grasshopper. 
Size  small  for  the  genus,  form  very  slender.     Face,  sides  of  pronotum 
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and  abdomen,  and  basal  portion  of  ovipositor,  green;  tegmina  and  apical 
third  of  ovipositor  pale  reddish-brown;  upper  side  of  abdomen,  and  stripe 
on  occiput  and  disk  of  pronotum  darker  brown;  legs  green,  tarsi  tinged 
with  fuscous.  Fastigiura  not  ascending,  its  sides  feebly  diverging  from 
base  forward.  Lateral  lobes  deeper  than  long,  lower  margin  strongly 
oblique,  its  hind  angle  narrowly  rounded;  humeral  sinus  obsolete;  convex 
callosity  low,  narrow.  Tegmina  surpassing  hind  femora  1  to  2  mm.,  ex- 
ceeded by  wings  2  to  3  mm.  Cerci  as  in  key  and  Fig.  188,  f.  SUbgenital 
plate  of  male  truncate.  Ovipositor  straight,  about  two-thirds  as  long  as 
hind  femora.  Length  of  body,  $,  12 — 13.5,  9,  12 — 14.5;  of  pronotum,  $, 
3—3.5,  $,  2.8—3.2;  of  tegmina,  $,  14—18,  $,  15—19;  of  hind  femora,  $, 
11—12,  $,  11.5—13;  of  ovipositor,  7.3—9.4  mm. 

This  handsome  little  meadow  grasshopper  is  abundant 
throughout  Indiana  in  timothy  and  clover  meadows  and  especially 
so  about  small  streams  in  low-ground,  blue-grass  pastures.  It  is 
one  of  the  first  of  the  Tettigoniidae  to  reach  maturity,  specimens 
having  been  taken  in  Vigo  Countj^  as  early  as  July  5,  and  it  may 
be  found  until  mid-October.  In  Florida  it  is  also  a  common  spe- 
cies having  been  taken  by  me  at  Gainesville,  Lakeland  and  Dune- 
din,  Oct.  24 — Jan.  26,  and  recorded  by  other  collectors  from  nu- 
merous stations,  as  far  south  as  Miami  and  Detroit,  but  not  from 
the  southern  keys.  About  Dunedin  it  occurs  in  old  fields,  along 
railway  embankments  and  among  the  undergrowth  in  open  pine 
woods.  If  no  frosts  occur  adults  are  found  until  midwinter,  and 
nj'mphs  are  very  frequent  in  March  and  April. 

The  known  range  of  C.  fasciatits  is  probably  the  widest  of  any 
American  Tettigoniid,  extending  from  New  England  and  Nova 
Scotia  north  and  west  to  Awenie,  Manitoba,  Wyoming  and  New 
Mexico,  and  south  at  least  to  Bermuda,  southern  Florida  and 
northern  Mexico.  Piers  (1918,  324)  records  it  as  very  common 
throughout  Nova  Scotia,  where  it  is  the  only  true  meadow  grass- 
hopper known.  He  says:  "It  frequents  damp  situations  such 
as  wet  meadows  and  marshes  and  is  found  among  moist  thick 
patches  of  succulent  and  rank-growi-ng  grasses.  Adults  are  met 
Avith  from  the  middle  of  July  until  after  hoar-frosts.  The  stridula- 
tion  of  the  male  is  rather  weak  and  to  me  sounds  like  the  syllables. 
plee-e-e-e-e-e,  tzit,  tzit,  tzit,  tzit,  the  first  part  of  the  call  being 
a  rapid,  vibrating  note."  Walker  (1904,  338)  says  it  is  much  the 
most  abundant  locustid  found  in  Ontario,  being  as  abundant  at 
North  Bay  as  along  the  southern  boundary,  adults  appearing 
about  mid-July  and  remaining  until  October. 

Allard  (1911)  notes  its  habits  in  New  England  as  follows: 
*'The  tiny  Xiphidium  fascia  turn  DeGeer  prefers  the  tangles  of 
weeds  and  grasses  bordering  the  grass  fields,  and  may  oftentimes 
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be  found  in  large  colonies.  Its  notes  are  extremely  faint  and  in 
manner  of  delivery  are  the  exact  counterpart  of  an  Orchclimunis 
notes.  The  staccato  lisps  nearly  always  precede  the  phrase 
tseeeeeeeeeeeeeee.  The  entire  song  may  be  written  thus:  Tip-tip- 
tip-tseeeeeeeeeeeeee.  The  entire  stridulation  is  so  faint  as  to  al- 
most escape  the  hearing.  The  staccato  lisps  tip-tip-tip  were  so 
feeble  the  writer  could  hear  them  only  by  the  closest  attention, 
although  the  wings  could  be  seen  in  motion  at  the  time." 

McNeill  (1891,  24),  writing  of  it  about  Moline,  111.,  says:  "It 
is  abundant  everywhere,  in  blue-grass  meadows  especially.  Its 
song  is  a  faint  echo  of  that  of  Orchelimum  vulgare,  with  the  'zip- 
zip'  omitted.  It  is,  I  believe,  the  first  of  the  green  grasshoppers 
to  reach  maturity  and  its  faint  little  quaver  is  the  first  note  of  the 
great  chorus  that  sounds  in  all  the  meadows  from  mid- July  until 
the  first  of  October," 

The  Orchelimum  gracile  Harris  (1841, 131)  is  placed  by  R.  &  H. 
as  a  synonym  of  C.  fasciatus,  although  not  so  considered  by  Bruner 
(1892a,  265)  and  not  so  figured  by  Harris,  loc.  cit. 

262.     CoNOCEPHALUS   GRACILLIMT3S    (Morse),    1901,    236.     Graceful    Meadow 

Grasshopper. 

Size  and  form  of  fasciatus.  Pale  brown;  face  and  sides  of  abdomen 
usually  greenish;  occiput  and  disk  of  pronotum  with  a  conspicuous  dark 
brown  median  stripe;  lateral  lobes  often  also  with  a  median  dark  stripe; 
abdomen  usually  with  three  narrow  dark  stripes,  one  above  and  one  each 
side,  the  intervening  spaces  yellowish.  Fastigium  very  narrow,  feebly  as- 
cending, its  sides  very  faintly  divergent.  Disk  of  pronotum  subsellate, 
male,  not  at  all,  female;  lateral  lobes  slightly  longer  than  deep,  subtriangu- 
lar  in  outline,  their  front  and  lower  margins  continuous  with  a  scarcely 
visible  angle,  lower  hind  angle  narrowly  rounded;  humeral  sinus  distinct, 
shallow;  convex  callosity  broad.  Tegmina  fully  developed,  very  narrow, 
surpassing  hind  femora  about  1.5  mm.,  exceeded  by  wings  2 — 3  mm.,  their 
tips  narrowly  rounded.  Hind  femora  very  slender,  unarmed.  Cerci  as  in 
Fig.  188,  g.  more  elongate  than  in  fasciatus.  their  apical  third  strongly  de- 
pressed. Ovipositor  straight,  about  two-thirds  the  length  of  hind  femora 
the  apical  half  tapering  evenly  to  an  acute  point  (Fig.  189,  h.)  Length  of 
body,  $,  12 — 14,  9,  13 — 15;  of  antennae,  40 — 58;  of  pronotum,  ^ ,  3,  $, 
3.2;  of  tegmina,  $,  14.5—17,  $,  17—18.5;  of  hind  femoira,  $,  10.5—12,  $, 
12 — 13;  of  ovipositor,  8  mm. 

Biscayne  Bay,  Miami,  Cape  Sable,  Key  West,  Ft.  Myers,  Passe 
Grille  and  Dunedin,  Fla. ;  Dec.  12— March  14  (W.S.B.).  The 
types  of  Morse  were  from  Capron  and  Biscayne  Bay,  and  the 
species  is  recorded  from  numerous  localities  in  the  southern  half 
and  on  the  southern  keys  of  Florida  to  which  region  it  is  appar- 
ently confined.  About  Dunedin  it  is  found  in  small  numbers 
throughout  the  winter,  on  both  Hog  Island  and  the  mainland, 
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occurring  mostly  in  the  tall  grasses  about  the  margins  of  shallow 
ponds  and  low  places  in  open  pine  woods.  At  Miami  and  Home- 
stead R.  &  H.  found  the  nymphs  in  great  abundance  during  March 
in  the  high  grass  of  the  everglades,  while  in  July  it  was  found  to 
be  common  among  the  grasses  on  several  of  the  keys.  Dunedin 
is  the  most  northern  i)oint  at  which  it  has  been  taken  on  the 
w^est  coast. 

This  is  one  of  the  smallest  of  our  meadow  grasshoppers  and 
closely  resembles  C.  fasciatus  in  general  facies.  It  is  readily  dis- 
tinguished, however,  by  its  more  slender  form,  more  reddish- 
brown  hue,  with  stripe  of  head  and  pronotum  darker,  and  stripes 
of  abdomen  more  distinct  and  especially  by  the  different  shape 
of  lateral  lobes  and  the  longer,  more  tapering  and  more  flattened 
male  cerci. 

263.     CoNOCEPHALus    BREViPENNis     (Scuddcr),     1862,     451.      Short-winged 
Meadow  Grasshopper. 

Size  medium  for  the  genus;  form  rather  robust.  Pale  reddish-brown; 
the  face  and  sides  of  pronotum  usually  green;  stripe  on  occiput  and  disk 
of  pronotum  a  very  dark  brown,  margined  each  side  with  a  narrow  yellow 
line;  tegmina  and  wings  pale  reddish-brown;  ovipositor  reddish-brown, 
darker  toward  apex.  In  the  larger  specimens  {ensifer  Scudd.)  the  general 
color  is  more  green  than  brown;  the  sides  of  abdomen  and  fore  and  middle 
femora  being  usually  green.  Fastigium  scarcely  ascending,  its  sides  fee- 
bly divergent,  apex  not  as  wide  as  basal  joint  of  antennae.  Lateral  lobes  of 
pronotum  about  as  long  as  deep,  lower  margin  oblique,  its  front  angle  ob- 
tuse, hind  one  broadly  rounded;  humeral  sinus  scarcely  evident.  Teg- 
mina usually  reaching  bases  of  cerci,  male,  covering  only  two-thirds  of  ab- 
domen, female,  rarely  fully  developed.  Wings  slightly  shorter  than  teg- 
mina in  the  common  form,  exceeding  them  2 — 3  mm.  in  the  long-winged 
form.  Hind  femora  rather  short,  stout,  usually  unarmed  beneath,  rarely 
with  1 — 4  short  spines.  Cerci  of  male  as  in  key  and  Fig.  188,  h,  the  apical 
third  strongly  compressed  and  obtuse,  armed  behind  the  middle  with  a 
rather  flat,  sharp-pointed  tooth.  Ovipositor  straight,  varying  much  in 
length,  rarely  with  a  faint  upward  curve,  the  lower  margin  with  apical 
fifth  tapering  to  the  acute  apex  (Fig.  189,  i.)  Length  of  body,  $ ,  11 — 12.5, 
$,  11 — 14;  of  pronotum,  $,  3 — 3.5,  $,  3 — 4;  of  tegmina,  short-winged,  $, 
7 — 10,  9,  7 — 8.5;  of  tegmina,  long-winged,  $,  14;  of  hind  femora,  $, 
10—13,   9,  11—13.5;  of  ovipositor,  9—14  mm.   (Fig.  190.) 

An  abundant  species  throughout 
Indiana,  frequenting  the  same  local- 
ities as  fasciatus  and  reaching  ma- 
turity' about  a  fortnight  later.     The 
^.  ^     ,       ^r*r    ,    ^       -^'-  ensifer  Scudder   (1862,  451),  de- 

Fig.     190.       Female.       Natural    size.  '  \  7  /  7 

(.\fter  Beutenmuiier.)  scribcd    froui    Illinois   has,    as    sug- 

gested by  me  (1903,  375),  been  shown  to  be  only  a  large  form  of 
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a.  hrevipennis  and  has  been  placed  by  K.  &  H.  as  a  synonym  of 
that  species. 

This  larger  form  differs  from  other  meadow  grasshoppers  in 
the  manner  of  oviposition,  as,  instead  of  always  depositing  its 
eggs  in  the  stems  of  grasses,  it  sometimes  seeks  the  turnip-shaped 
gall  so  common  on  certain  species  of  Salix  (willow),  and  oviposits 
between  their  scales.  The  gall  is  not  formed  by  the  grasshopper, 
but  by  a  dipterous  insect  belonging  to  the  family  Cecidomyidce. 
Although  I  have  never  seen  the  eggs  deposited  I  have  on  a  num- 
ber of  occasions  found  them  within  the  galls,  but  did  not  know  to 
what  insect  they  belonged  until  Wheeler  (1890)  published  his  ex- 
cellent account  of  the  oviposition  of  this  species  as  noted  in  Wis- 
consin.   From  that  I  quote  as  follows: 

"On  September  8th  I  observed  a  female  in  the  act  of  oviposition.  She 
was  perched  with  her  head  turned  toward  the  apex  of  the  gall.  Slowly 
and  sedately  she  thrust  her  sword-like  ovipositor  down  between  the  leaves, 
and,  after  depositing  an  egg,  as  slowly  withdrew  the  organ  in  order  to 
recommence  the  same  operation,  after  taking  a  few  steps  to  one  side  of 
where  she  had  been  at  work.  She  soon  observed  me  and  slipped  away 
without  completing  her  task.  The  number  of  eggs  found  in  a  gall  varies 
considerably.  Sometimes  but  two  or  three  will  be  found,  more  frequently 
from  50  to  100.  In  one  small  gall  I  counted  170.  The  egg  is  cream-colored, 
very  thin,  elongate  oval  in  outline,  and  measures  4x1  mm."'° 

In  Indiana  the  young  of  C.  hrevipennis  emerge  about  the  mid- 
dle of  May  and  reach  maturity  about  August  10.  One  which  was 
still  in  the  nymph  stage  on  October  21st,  was  found  to  have  a 
white  hairworm,  Gordius  spf  eight  and  a  half  inches  long  in  its 
abdomen.  The  development  of  the  nymph  had  probably  been  re- 
tarded by  the  presence  of  the  parasite.  Long-winged  forms  of 
this  species  are  occasionally  met  with,  but  I  have  taken  only  one, 
and  R.  &  H.  state  that  only  3.2  per  cent  of  the  555  specimens  ex- 
amined by  them  were  macropterous.  Two  macropterous  females 
sent  in  by  Hubbell  from  Jackson  Co.,  Mich.,  vary  but  slightly  in 
size,  yet  the  ovipositors  measure  respectively  9.3  and  12  mm.  in 
length. 

The  known  range  of  C.  hrevipennis  is  a  wide  one,  extending 
from  Maine  and  Montreal  north  and  west  to  Algonquin  Park,  On- 
tario, northern  Minnesota  and  Nebraska,  and  south  and  south- 
west to  northern  Florida  and  Dallas,  Texas.  In  Florida  it  ap- 
I)ears  to  be  very  scarce,  being  known  definitely  only  from  Atlantic 
Beach,  South  Jacksonville  and  Gainesville. 


'"B.  D.  Walsh  (Proc.  Ent.  Soc.  Phil.,  Ill,  1864,  232),  recorded  the  finding  on  numer 
ous  occasions,  of  the  eggs  of  an  Orchelimum  in  the  turnip-shaped  galls  of  Salix  cordata. 
Their  shape  and  proportional  dimensions,  as  given  by  him,  differ  much  from  those  of 
C.  hrevipennis,  as  they  were  cylindrical,  .16  to  .17  of  an  inch  long,  and  seven  times 
as  long  as  wide   {W.  S.  B.). 
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Walker  (1904a,  339)  says  that  C.  brevipennis  is  "nearly  as  com- 
mon as  fasciatus  in  southern  Ontario,  but  becomes  scarcer  to  the 
north  of  Muskoka.  It  reaches  maturity  about  the  first  of  August 
and  remains  well  into  October.  It  was  not  very  common  in  Al- 
gonquin Park  where  it  seems  to  prefer  the  vicinity  of  rank  herbs 
and  bushes  in  more  or  less  shadj^  spots.  The  note  of  the  male 
IS  very  like  that  of  fasciatus.  The  zips  are  emitted  at  intervals  of 
about  one  second,  one  or  two  being  produced  at  a  time." 
Of  the  song  of  C.  brevipennis  Allard  (1911)  has  written: 
"I  could  not  determine  its  stridulations  in  the  field,  so  a  number  of 
males  and  females  were  placed  in  a  pasteboard  box  together  with  some 
grass.  In  a  few  minutes  a  number  were  in  continuous  song  throughout 
the  afternoon  and  night.  The  stridulations  of  this  Xiphidium  are  the 
least  audible  of  any  locust  the  writer  has  ever  observed.  Although  a  per- 
sistent singer,  the  notes  become  inaudible  only  a  few  feet  away.  In  the 
fields  they  are  quite  lost  amidst  the  sounds  of  rustling  foliage,  the  chirp- 
ings of  crickets,  etc.  The  notes  of  brevipenne  are  very  brief  and  much 
more  hurried  in  their  delivery  than  those  of  X.  fasciatum.  In  this  respect 
they  approach  more  nearly  the  dainty  stridulations  of  X.  nemorale  Scudd. 
In  the  song  of  brevipenne  usually  only  one  or  two  almost  inaudible  staccato 
lisps  precede  one,  two  or  even  three  of  the  brief,  faint  phrases,  tseeeeeee- 
tseeeeeee.  These  are  of  much  longer  duration  in  the  song  of  fasciatum, 
and  are  rarely  heard  without  the  preceding  staccato  lisps  which  are  of  in- 
definite number." 

In  addition  to  X.  ensifer  Scudder,  R.  &  H.  have  made  X.  gos- 
sypii  Scudd.,  (1875,  461),  described  from  Texas  and  Mississippi,  a 
synonym  of  C.  brevipennis. 

264.     CoNocEPHALUs   NEMORALis    (Scuddcr),    1875,   462.     Woodland   Grass- 
hopper. 

Size  medium;  form  robust.  General  color  dark  greenish-brown;  teg- 
mina  yellowish-brown  with  front  or  costal  area  fuscous;  dorsal  stripe  of 
occiput  and  pronotum  a  paler  grayish-brown  margined  each  side  with  a 
narrow  yellowish  line;  all  the  femora  punctate  with  reddish  dots;  tarsi  and 
knees  of  hind  femora  dusky.  Fastigium  but  faintly  ascending,  its  sides 
strongly  diverging  from  base  forward,  the  apical  portion  bluntly  rounded, 
as  wide  as  or  slightly  wider  than  basal  joint  of  antennae.  Pronotum  dis- 
tinctly subsellate,  male,  very  feebly  so,  female;  lateral  lobes  with  front 
margin  broadly  curved  into  the  lower  one,  the  usual  intervening  angle  ob- 
solete, lower  hind  angle  broadly  rounded,  humeral  sinus  wanting.  Tegmina 
covering  two-thirds  of  abdomen,  male,  about  one-half,  female;  verj^  rarely 
fully  developed,  their  tips  broadly  rounded;  veins  and  cross-veins  unusually 
prominent,  giving  them  a  coarse  and  scabrous  look;  tympanum  of  male 
broad  and  elevated.  Hind  femora  unarmed  beneath.  Cerci  and  ovipositor 
as  in  key  and  Figs.  188,  189.  Length  of  body,  $,  13—14,  9,  14—15;  of 
pronotum,  $  and  $,  3.7 — 4i.2;  of  tegmina,  $,  6 — 8,  $,  5.5 — 6.2;  of  hind 
femora,  $,  11 — 12,  $,13;  of  ovipositor,  8 — 9.2  mm. 

This  handsome  brown  species  is  a  common  insect  in  centra? 
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and  southern  Indiana,  but  has  not  vet  been  taken  north  of  La- 
fayette. It  reaches  maturity  about  August  1st,  and  from  then 
until  after  hea^-y  frosts  may  be  found  in  numbers  along  the  bor- 
ders Of  dry,  upland  woods,  fence  rows,  and  roadsides,  where  it 
delights  to  rest  on  the  low  shrubs,  blackberry  bushes,  or  coarse 
weeds  usually  growing  in  such  localities.  On  sunny  afternoons 
of  mid-autumn  it  is  especially  abundant  on  the  lower  parts  of 
the  rail  and  board  fences,  the  male  uttering  his  faint  and  monot- 
onous love  call — a  sort  of  ch-e-e-c-e — ch-e-e-e-e,  continuously  re- 
peated— the  female  but  a  short  distance  awaj-,  a  motionless,  pa- 
tient, and  apparently  attentive  listener.  When  in  coitn  the  male 
does  not  mount  the  back  of  the  female,  but,  with  his  body  re- 
versed, is  dragged  about  by  her,  this  being  the  common  practice 
of  all  the  species  of  Conocephahis  and  Orclielimum.  The  females 
at  times  evidently  oviposit  in  decaying  wood,  as  on  several  occa- 
sions I  have  found  them  on  old  fence  posts  and  rails  with  their 
ovipositors  inserted  the  full  length  in  the  wood. 

The  types  of  Scudder  were  from  Dallas  Co.,  Iowa,  and  the 
known  range  of  nein oralis  extends  from  eastern  New  York  and 
I'ennsylvania  north  and  west  to  Minnesota  and  Lincoln,  Nebr., 
and  south  and  southwest  to  Asheville,  X.  Car.,  Clarksville,  Tenn., 
and  Wichita,  Kansas.  It  is  not  known  from  Michigan  but  Bruner 
says  it  is  common  in  the  wooded  portions  of  Nebraska,  and 
McAtee  and  Caudell  mention  it  as  the  most  common  species  of 
the  genus  about  Washington,  1).  C.  At  Moline,  111.,  McNeill 
(1891)  found  it  "most  commonly  on  sparsely  wooded  and  rather 
barren  hillsides.  The  song  is  louder  than  that  of  fasciatuin.  It 
consists  of  two  parts,  the  first  a  short,  abrupt  zip.  and  the  second 
the  familiar  z-e-e,  which  lasts  about  half  a  second,  and  is  made 
from  one  to  five  times.    The  zip  is  not  repeated.'' 

C.  nemoralis  appears  to  be  a  sort  of  connecting  link  between 
Orchelimum  and  Conocephalus.  In  its  rather  bulk^-  body,  large 
tympanum  of  male  and  curved  ovipositor  it  resembles  an  OrchcJi- 
iimm  but  the  short  tegmina  and  the  truncate  subgenital  plate  of 
male  agree  better  with  the  characters  of  Conocephalus.  Macrop- 
terous  individuals  are  very  rare,  fewer  than  half  a  dozen  having 
been  recorded.  The  XipJiidiuin  curtipenuc  Redt.  (1891,  522)  is  a 
synonym. 

2G5.     CoxocEPHALus     STBiCTUS     (Scudder),     1875,     460.     Straight-lanced 
Grasshopper. 

Size  large  for  the  genus;  form  rather  slender.  Sides  of  head  and  body 
and  all  the  femora  green;    occiput  and  pronotum  with  the  usual  reddish- 
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brown  stripe  narrowly  edged  with  whitisli,  especially  on  the  fastigium; 
tegmina  reddish-brown;  dorsum  of  abdomen  with  a  dark  brown  band, 
darker  where  it  meets  the  green  on  sides;  cerci  and  ovipositor  dark  brown. 
Fastigium  not  at  all  ascending,  its  sides  diverging,  broadly  rounded,  its 
greatest  width  more  than  one-third  the  interocular  space.  Pronotum  not 
at  all  sellate;  lateral  lobes  deeper  than  long,  their  front  and  lower  mar- 
gins straight,  their  angle  broadly  obtusely  rounded,  the  lower  hind  angle 
broadly  rounded;  humeral  sinus  evident  but  very  shallow.  Tegmina  about 
half  the  length  of  abdomen,  male,  one-third  its  length,  very  short  and  pad- 
like, female,  their  tips  broadly  rounded;  in  the  very  rare  long-winged  form 
almost  reaching  the  hind  knees  and  exceeded  by  wings  4  mm.  Hind  fe- 
mora unarmed  beneath.  Cerci  as  in  key  and  Fig.  188,  j.  Ovipositor 
straight,  very  slender,  longer  than  the  body  (Fig.  189,  fc.)  Length  of  body, 
$  ,  14 — 15,  2,  17 — 18;  of  pronotum,  $  ,  3.5 — 4,  9,  4 — 4.5;  of  tegmina,  short- 
winged,  $,  5 — 6,  $,  3.5 — 4.5;  long-winged,  $,16;  of  hind  femora,  $,  13 — 
14,   9,  15—16.5;  of  ovipositor,  18—32  mm.  (Fig.  190a.) 

This      is     a 


common  species 
in  the  western 
and  northern 
parts  of  In- 
diana, where  it 
frequents,     for 

Fig.    i9oa.      Female.    X    2.      (After   Forbes.)  ^^le     mOSt     part, 

dry  ujjland  meadows,  open  pastures  and  prairies,  and  reaches  ma- 
turity about  August  1st.  The  mature  females  are  usually  much 
more  abundant  than  the  males  and  vary  much  in  size.  It  is  an 
active  leaper  and  tumbler  and  like  several  of  its  allies,  often 
strives  to  escape  detection  by  burrowing  beneath  fallen  weeds 
and  grasses.  About  Lafayette  Fox  (1915)  found  it  "abundant 
ii.  dry  open  grass  land  and  a  common  associate  of  Syrhula  achnir- 
abilis  (Uhler).  Adults  were  taken  Jul}^  31,  were  common  until 
Sept.  5,  but  by  October  3  had  become  very  scarce."  The  long- 
winged  form  is  everywhere  very  scarce,  only  one  female  from  Vigo 
County  having  been  noted  in  Indiana,  while  R.  &  H.  report  only 
eleven  in  more  than  500  adults  examined.  The  species  is  the 
largest  of  the  genus  occurring  in  the  United  States  and  the  range 
ill  the  length  of  the  ovipositor  is  greater  than  in  any  other,  being 
over  14  mm. 

The  types  of  Scudder  were  from  Dallas,  Texas,  but  it  is  known 
from  Staten  Island,  N.  Y.,  north  and  west  to  western  South  Da- 
kota and  Nebraska  and  south  and  southwest  to  North  Carolina, 
Oklahoma,  Texas  and  Arizona.  Mead  (1904)  reported  it  as  com- 
mon in  central  and  northern  Ohio,  but  in  Michigan  it  is  known 
only  from  Washtenaw  County.    In  Virginia  Fox  (1917)  found  it 
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"moderately  frequent  in  open  undisturbed  dry  grasslands,  espe- 
cially partial  to  Andropogon,  but  taken  also  on  Danthonia."  In 
the  dune  region  of  northwestern  Illinois  Hart  found  it  "common 
in  damp  grassy  bottoms  of  old  blow-outs,"  and  in  Nebraska 
Bruner  (1893a)  says  it  "is  found  over  the  entire  State  but  is 
more  common  southward  than  elsewhere."  Regarding  the  song 
of  the  male,  Allard  (1914)  says: 

"The  notes  of  this  species  are  much  louder  than  those  of  any  Xiphidion 
known  to  me.  No  staccato  lisps  precede  the  long  lisping  monotone  s-s-s-s- 
s-s-s-s-s-s,  which  may  continue  several  minutes  without  pause.  Its  note  is 
thus  similar  to  that  of  certain  species  of  Neoconocephalus  which  have 
acquired  the  habit  of  prolonged  stridulation.  Although  the  Xiphidions 
usually  keep  well  within  the  grass  and  low  herbage  of  fields  and  meadows, 
the  writer  has  observed  X.  strictum  resting  on  shrubs  several  feet  from 
the  ground  during  stridulation." 


Fig.   191.     a,  Lateral  outline  of  male  type  of  Conocephalus  aigialus;  b,  same  of  C.  sticto- 
merus,    X   2.5.      (After  R.  &  H.) 

266.     Ck)NOCEPHAi,us   STiCTOMEBUs   Rehn   &   Hebard,   1915b,   199.     Spotted- 
legged  Meadow  Grasshopper. 

Size  rather  large;  form  slender.  General  color  pale  green;  occiput 
and  disk  of  pronotum  with  a  broad  median  stripe  of  the  same  hue;  teg- 
mina  and  wings  translucent  pale  yellowish-brown;  all  the  femora  with 
numerous  small  spots  and  dots  of  reddish-brown.  Fastigium  distinctly 
ascending,  its  sides  feebly  divergent  Lateral  lobes  deeper  than  long,  front 
margin  nearly  straight,  broadly  obtusely  rounded  into  the  weakly  concave 
lower  one,  the  hind  angle  of  latter  broadly  rounded;  humeral  sinus  scarcely 
evident.  Tegmina  usually  covering  three-fourths  of  abdomen,  male,  half 
its  length,  female,  their  tips  sharply  rounded.  Hind  femora  armed  be- 
neath on  outer  carina  with  one  to  six  short  stout  spines.  Cerci  as  in  key 
and  Fig.  188,  fc.  Length  of  body,  $,  12.4—15,  9,  11.1—16;  of  pronotum, 
$,  3—3.5,  $,  2.9—3.7;  of  tegmina,  short-winged,  $,  8— 1L6,  9,  6.9—9.8; 
long-winged,  $,  18.3,  9,  18.5;  of  hind  femora,  $,  12.3—15,  9,  12.6—15.6; 
of  ovipositor,  13.7 — 19.8  mm.  (Fig.  191,  6.) 

Tappahannock,  Va.,  Sept.  10  {Fox).  The  types  of  R.  &  H. 
were  from  Cedar  Springs,  N.  Jer.,  and  were  taken  from  "a  heavy 
growth  of  panic  grass,  Paniciim  virgatum  L.,  interspersed  with 
various  marsh  plants  in  a  limited  marshy  area  on  the  border  of  a 
brackish  stream." 
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The  known  range  of  the  species  extends  from  the  tjpe  locality 
to  Raleigh,  N.  Car.,  along  the  middle  Atlantic  coastal  plain  where 
it  inhabits  the  luxuriant  grasses  growing  about  the  borders  of 
marshes  near  both  fresh  and  brackish  water.  In  Virginia  Fox 
(1917)  found  it  "Occasional  in  tidal  marshes,  especially  in  the 
tall  reeds,  Spartina  cynosuroides  (L.)  upon  the  spikelets  of 
which  it  was  observed  feeding.  It  was  apparently  active  only 
at  night." 

267.  CoNOCEPHALus  AiGiALus    Rehn  &    Hebard,    1915b,    202.     Sea    Shore 
Meadow  Grasshopper. 

Size  medium;  form  robust,  compact.  Pale  green;  occiput  and  disk  of 
pronotum  with  a  broad  pale  brown  stripe.  Tegmina  pale  translucent 
brownish-yellow;  apical  half  of  male  abdomen  (in  life)  bright  yellow,  fad- 
ing to  dull  clay-yellow;  hind  knees  and  all  the  tibiae  tinged  with  fuscous. 
Fastigium  slightly  ascending,  its  sides  almost  parallel.  Eyes  very  large 
and  prominent.  Lateral  lobes  with  front  and  lower  margins  merged,  with- 
out evident  angle;  lower  hind  angle  narrowly  rounded;  humeral  sinus  very 
shallow.  Tegmina  of  delicate  structure,  usually  abbreviate  and  covering 
three-fourths  of  abdomen,  male,  two-thirds,  female,  their  tips  obliquely 
sharply  rounded;  in  macropterous  form,  surpassing  hind  femora  3  mm.,  ex- 
ceeded by  wings  4  mm.  Hind  femora  armed  beneath  on  outer  margin  with 
one  to  seven  spines.  Cerci  as  in  key  and  Fig.  188,  I.  Length  of  body, 
$,  12—15,  5,  11.6—17.2;  of  pronotum,  $,  3.1—3.8,  $,  3.2—4.1;  of  tegmina, 
short-winged,  $,  6.8—9.6,  $,  7.1—9.3;  long-winged,  $,  16—17.7,  9,  18— 
19.7;  of  hind  femora,  $,  10.7—13,  9,  12.1—15.3;  of  ovipositor,  10.6—13.7 
mm.  (Fig.  191,  a.) 

South  Jacksonville,  Fla.,  Sept.  7  (Davis).  The  types  were 
from  Wrightsville,  N.  Car.,  and  the  known  range  of  the  species 
extends  from  Cape  Henry,  Va.,  to  Pablo  Beach,  Fla.  Accord- 
ing to  R.  &  H.  (1915b,  203)  it  "inhabits  salt  marsh  vegetation 
on  the  beaches  and  along  the  tidal  rivers  of  the  Atlantic  coast 
where  its  habits  are  very  similar  to  those  of  C.  spartinw  (Fox)  ;  in 
the  present  case,  however,  the  insect  is  found  not  out  on  the 
marshes,  but  in  the  halophytic  vegetation  along  their  borders  and 
ill  similar  vegetation  on  the  beaches." 

268.  CoNOCEPHALUs      NiGBOPLEURUs      (Bruucr),      1891,      58.     Black-sided 
Meadow  Grasshopper. 

Size  medium;  form  robust.  Dimorphic  in  color;  either  with  tegmina. 
legs,  margins  of  lateral  lobes  and  metazona  bright  grass-green  or  with  these 
parts  brownish-yellow,  the  green  wholly  absent;  both  forms  with  stripe  on 
occiput  and  sides  of  abdomen  shining  black,  the  former  narrowing  in 
front  to  the  width  of  fastigium  and  bordered  each  side  with  yellowish- 
white;  the  usual  brown  stripe  on  disk  of  pronotum  but  faintly  defined  in 
green  form,  in  the  brown  one  very  evident;  face  and  median  areas  of  lat- 
eral lobes  dark  brown.     Fastigium  feebly  ascending,  its  sides  slightly  di- 
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vergent,  greatest  width  one-half  that  of  basal  antenna!  joint.  Lateral  lobes 
with  front  margin  broadly  rounded  into  the  lower  one,  the  angle  between 
them  very  obtuse,  scarcely  evident;  lower  hind  angle  narrowly  rounded, 
humeral  sinus  obsolete.  Tegmina  usually  abbreviated,  covering  four-fifths 
of  abdomen,  male,  two-thirds,  female,  their  tips  narrowly  rounded;  rarely 
macropterous,  then  exceeding  hind  femora  1.5  mm.,  surpassed  by  wings 
3.5  mm.  Hind  femora  armed  beneath  on  outer  margin  with  one  to  five 
spines.  Cerci  as  in  key  and  Fig.  188,  m.  Length  of  body,  $ ,  14 — 17,  $ , 
15 — 16;  of  pronotum,  $,  3 — 3.5,  $,  3.2 — 3.6;  of  tegmina,  $,  8 — 9,  $,  8 — 
8.5,  9,  long- winged,  17—19;  of  hind  femora,  $,  13 — 14,  9,  13.5 — 15;  of 
ovipositor,  16 — 17.5.  mm. 

This,  one  of  the  most  handsome  of  Xorth  American  Orthoptera, 
occurs  in  suitable  localities  throughout  Indiana,  but  is  nowhere 
very  common.  It  is  a  hygrophilous  species,  inhabiting  only  the 
margins  of  streams,  ditches,  large  ponds  and  lakes,  where  it 
abides  in  the  tall,  rank  grasses  and  sedges  growing  in  the  shade. 
It  reaches  the  perfect  stage  about  July  1st  in  southern  Indiana, 
and  in  Fulton  County  has  been  taken  as  late  as  October  24th. 
The  males  leap  actively  when  approached.  The  females  are  more 
clumsy  and  usually  dive  headlong  into  a  bunch  of  fallen  grass. 
They  can  then  be  most  readily  captured  by  clasping  the  hand 
about  a  bunch  of  grass  stems  or  branches  of  shrubs,  on  the  under 
side  of  which  the  insects  have  taken  refuge.  The  long-winged  form 
is  very  rare  but  a  single  female  from  Wells  County  being  in  the 
collection  at  hand.  About  Lafayette,  Fox  (1915,  33)  found  uigrop- 
leiirus  frequent  in  herbaceous  thickets,  especially  those  forming 
the  margins  of  bogs  dominated  by  the  rice  cut-grass,  Hoiualo- 
ccnchrus  ori/zoides  (L.),  in  both  open  and  woodland  situations 
and  usually  associated  with  OrcheUmum  nigripes  Scudd." 

The  known  range  of  nigropleitnis  is  somewhat  limited,  extend 
ing  from  Ithaca,  X.  Y.,  and  southwestern  Ontario  west  to  Wis- 
consin and  Nebraska,  and  south,  so  far  as  recorded,  only  to  the 
Ohio  River  in  Indiana.  Bruner's  types  were  from  eastern  Ne- 
braska, and  of  its  habits  in  that  State  he  wrote :  "This  beautiful 
insect,  Avhich  is  our  most  active  species  of  the  genus,  is  quite  plen- 
tiful among  the  rank  vegetation  on  low  moist  ground,  and  is 
especially  common  in  wet  places  where  the  *cut  grass'  { Leers ia 
oryzoides  Swartz)  grows.  The  supposition  is  that  this  grass  of- 
fers a  better  place  than  usual  for  the  deposition  of  its  eggs,  which 
are  dei)Osited  between  the  leaves  and  stems  of  grass.  Grapevines 
and  other  creeping  plants  which  form  matted  clusters  that  afford 
shelter  from  the  noonday  sun  and  the  bright  light  of  day  are  fa- 
vorite haunts  of  this  and  other  species  of  our  nocturnal  grass- 
hoppers and  a  few  of  the  arboreal  crickets.    It  occurs  throughout 
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the  eastern  half  of  Nebraska  along  all  the  streams  the  banks  of 
which  are  lined  with  shrubs  and  trees." 

269.     CoNOCEPHALUs     ATTENUATES      (Scudder),     1869,     305.     Lance-tailed 
Meadow  Grasshopper. 

Size  rattier  large;  form  very  slender.  General  color  dull  brownish 
yellow,  in  some  specimens  tinged  with  greenish;  occiput  and  pronotum 
with  the  usual  median  stripe  reddish-brown;  abdomen  pale  brown,  male, 
reddish-brown,  female;  femora  greenish-brown,  rarely  bright  green,  mot- 
tled with  numerous  small  reddish  dots;  tibiae  and  tarsi  darker.  Fastigium 
distinctly  ascending,  three-fourths  as  wide  as  basal  joint  of  antennae,  its 
sides  subparallel  Antennae  very  long,  73  mm.  in  one  specimen  at  hand. 
Lateral  lobes  with  front  and  lower  margins  merged  without  visible  angle, 
lower  hind  angle  sharply  rounded,  the  margins  forming  it  strongly  up- 
curved;  humeral  sinus  obsolete.  Tegmina,  when  abbreviated  covering 
about  three-fourths  of  abdomen,  female,  reaching  or  slightly  surpassing  its 
tip,  male;  when  fully  developed,  twice  the  length  of  abdomen  and  exceeded 
by  wings  4  mm.  Hind  femora  long,  slender,  armed  beneath  on  outer  cari- 
na with  one  to  five  spines.     Cerci  of  male  long,  broad,  with  apical  third 

curved  o  u  t- 
ward,  the  basal 
tooth  minute, 
slender  (Fig. 
189,  a.)  Ovi- 
positor excess- 
ively long  and 
s  1  e  n  d  e    r, 

Fig.    192.     Female.      (After   Lugger.)  straight    Or 

gently  curved  upward,  the  margins  very  finely  serrulate  and  apex  acumin- 
ate. Length  of  body,  $ ,  12—15,  $,  13—16;  of  pronotum,  $,  2.6—3,  $,  2.9 — 
3.2;  of  tegmina,  short-winged,  $,  8.5 — 9.5,  $,  8.5 — 10;  long-winged,  $, 
16.5—19,  9,  19;  of  hind  femora,  $,  11—14,  $,  12—14;  of  ovipositor,  20— 
28  mm.    (Fig.  192.) 

The  short-winged  form  of  this  species  is  much  more  abundant 
locally  in  Indiana  than^the  long-winged  one.  In  Vigo  County  it 
was,  at  one  time  verv  plentiful  about  the  borders  of  two  large 
ponds  in  the  Wabash  River  bottoms.  In  Knox  County  a  few  speci- 
mens were  secured  from  the  margin  of  a  similar  pond  bordering  a 
large  cypress  swamp,  while  in  Kosciusko  County  it  was  found 
to  be  quite  common  in  some  marshes  near  Tippecanoe  and  Turkey 
lakes.  In  all  these  places  the  insects  dwelt  among  the  tall  rank 
grasses  and  rushes  growing  in  shallow  water.  The  males  are. 
as  far  as  my  experience  goes,  the  most  active  leapers  among  the 
winged  Tettigoniidae,  jumping  a  half  dozen  or  more  times  without 
pause  when  flushed,  and  in  the  net  leaping  so  rapidly  from  side 
to  side  as  to  prevent  capture  with  the  fingers.  The  females  are 
evidently  handicapped  in  their  leaping  powers  by  the  excessive 
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length  of  the  ovipositor,  and  so  more  often  endeavor  to  escape  by 
burrowing  beneath  the  dense  masses  of  fallen  grass  and  reed 
stems  which  are  always  found  in  their  accustomed  haunts. 

The  long  winged  form  was  first  taken  in  some  extensive  low 
ground  meadows  in  Kosciusko  County.  Here  the  long  and  short 
winged  forms  were  about  equalh-  abundant.  The  former  flew 
readily  when  approached,  but  to  no  great  distance.  A  few  of 
the  long  winged  ones  were  also  taken  near  Bass  Lake,  Starke 
County.  The  specimens  from  these  northern  counties  are  more 
slender  bodied  than  those  from  the  south,  where  only  the  short 
winged  form  has  been  found. 

Scudder's  types  were  from  Illinois  and  the  known  range  of 
the  species  extends  from  eastern  Pennsylvania  and  southwestern 
Ontario  west  to  Minnesota,  eastern  Nebraska  and  Kansas,  while 
Knox  County,  Ind.,  is  the  most  southern  station  recorded  east  of 
the  Mississippi.  Walker  states  (1904,  341)  that  in  southern  On- 
tario it  is  plentiful  but  limited  in  distribution.  ''It  frequents 
open  marshy  borders  of  creeks  and  ponds,  where  it  leaps  about 
with  wonderful  agility  among  the  tall  grasses  and  sedges." 

R.  &  H.  (1915b,  209)  state  that  at  Cornwells,  Pa.,  they  found 
attenuatus  "very  scarce  in  high  grasses  and  plants  along  the 
shore  of  the  Delaware  River,  and  in  moderate  numbers  in  a  small 
marshy  area  adjoining.  The  males  were  usualh'  found  in  the 
grass  or  perched  on  nearby  plant  leaves,  whence  they  sprang 
away  with  alacrity.  The  females  were  never  as  conspicuous  and 
sprang  away  with  great  swift  leaps,  then,  hiding  on  the  opposite 
sides  of  grass  stems  and  leaves  in  the  deepest  tangles  of  vegeta- 
tion, they  proved  very  difficult  to  locate.  Over  its  wide  distribu- 
tion it  is  doubtless  restricted  to  damp  spots  and  marsh  areas." 

My  Xiphidium  scudderi  (1892b,  26)  was  based  on  the  short- 
winged  form  of  C.  attenuatus  while  the  X.  lanceolatum  mention- 
ed by  Bruner  (1891,  59)  also  refers  to  attenuatus.  I  find  that  the 
length  of  the  ovipositor  among  the  different  species  of  Conocepha- 
lus  is  not  at  all  dei)endent  upon  the  age  of  the  insect.  In  attenua- 
tus it  is  almost  as  long  after  the  third,  and  fully  as  long  after  the 
fourth  moult  as  it  is  in  the  adult ;  while  a  female  of  strictus  has 
been  taken,  with  no  vestige  of  tegmina,  in  which  the  ovipositor 
measured  18  mm.  The  eggs  of  attenuatus,  as  the  length  of  the 
ovipositor  indicates,  are  laid  between  the  stems  and  leaves  of  the 
tall  rank  grasses  among  which  the  insect  lives. 
270.     CoxocEPHALrs  xigbopleuboides   (Fox),  1912,  116. 

Size  small,  form  slender.  Dark  brown,  often  with  a  grayish-olive 
tinge;  occiput  and  prozona  with  the  usual  median  stripe  broaa  and  very 
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dark  brown  on  the  former,  paler  and  often  ill-defined  on  the  latter,  bor- 
dered each  side  with  grayish-white;  tegmina,  legs  and  male  cerci  usually 
bluish-  or  sea-green,  the  base  of  tegmina  often  pale  brown;  abdomen  as 
described  in  key,  the  sides  grayish-brown.  Tegmina  almost  reaching  base 
of  cerci,  male,  covering  two-thirds  or  slightly  more  of  abdomen,  female, 
their  tips  narrowly  rounded.  Hind  femora  usually  unarmed  beneath, 
sometimes  with  one  or  two  spines  on  lower  outer  margin.  Cerci  very  simi- 
lar to  but  more  attenuate  than  those  of  spartinw  (Fig.  189,  b.)  Ovipositor 
slightly  longer  than  hind  femora,  usually  straight,  sometimes  with  a  dis- 
tinct upward  curve.  Length  of  body,  $,  11 — 13.2,  9,  11.2 — 13.5;  of  prono- 
tum,  $,  2.3—2.6,  $,  2.6—3;  of  tegmina,  $,  1,  $,  5.5—6.8;  of  hind  femora, 
^,10,   9,  11—12;  of  ovipositor,  11—16  mm. 

Ocean  View,  N.  Jer.,  August  30  (Fox).  The  types  of  Fox 
were  from  Cape  May  County,  N.  Jer.,  and  the  species  ranges  from 
tliat  State  along  the  Atlantic  coast  to  southern  Georgia,  while 
on  the  Gulf  coast  it  is  known  only  from  Cedar  Keys,  Fla,  It  oc- 
curs only  on  the  salt  marsh  tidal  flats,  where,  says  Fox,  'it  is  as- 
sociated with  C.  spartinw  but  is  much  scarcer  than  the  latter  and 
is  almost  entirely  restricted  to  the  tall  Spartina  grasses  which 
fringe  the  banks  of  the  numerous  channels  and  ditches  traversing 
the  marshes." 

271.     CoNocEPHALUs    SPARTIN.E    (Fox),    1912,    111.     Salt    Marsh    Meadow 

Grasshopper. 

Size  small;  form  slender.  Usually  grass-green  in  life,  sometimes  pale 
brown;  tegmina  translucent  pale  brown  tinged  with  green,  especially  near 
apex;  dorsal  stripe  of  occiput  and  pronotum  dark  brown,  sharply  defined, 
bordered  each  side  with  yellowish;  lateral  lobes  often  with  median  area 
brown;  abdomen  of  female  with  tip  only  orange;  all  the  femora  green 
with  numerous  reddish-brown  dots;  hind  tibiae  tinged  with  dusky;  tarsi 
brown.  Fastigium  as  in  key.  Lateral  lobes  with  front  margin  broadly 
rounded  into  lower  one,  their  intervening  angle  absent;  lower  hind  angle 
broadly  rounded,  humeral  sinus  wanting.  Tegmina  usually  reaching  last 
abdominal  segment,  male,  covering  about  three-fourths  of  abdomen,  female, 
their  tips  narrowly  rounded;  sometimes  fully  developed  and  then  exceeding 
tips  of  hind  femora  by  3  mm.  Hind  femora  usually  armed  beneath  with 
one  to  four  spines.  Cerci  as  in  key  and  Fig.  189,  c.  Ovipositor  almost  or 
fully  as  long  as  hind  femora,  rather  broad  and  with  a  very  slight  upward 
curve  (Fig.  189,  n.)  Length  of  body,  $,  10.8 — 13.5,  $,  11^15;  of  prono- 
tum, $,  2.3—3,  9,  2.5—3;  of  tegmina,  $,  6—10.8,  9,  5 — 5.8;  of  hind  fe- 
mora, $ ,  8.2 — 10.5,   9  ,  9.2 — 11.2  mm.,  of  ovipositor,  7.1 — 9.9  mm. 

Whitestone,  Va.,  Sept.  26  (Fox)  ;  Cape  Sable,  Fla.,  Feb.  23 
(W.  f^.  B.)  This  is  also  a  coastwise  species  ranging  from  Maine 
and  Massachusetts  to  Caple  Sable,  Fla.,  and  on  the  Gulf  coast 
from  Everglade,  Fla.,  to  southeastern  Texas.  As  its  specific  name 
indicates,  it  occurs  mostly  among  the  salt  marsh  grasses  of  the 
genus  ^partina.     Only  two  males,  one  a  nymph,  were  taken  at 
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Cape  Sable  and  thev  by  sweeping  these  grasses  on  the  tidal  flats. 
Elsewhere  in  Florida  it  has  been  recorded  definitely  only  from 
Miami  and  Everglade. 

R.  &  H.  (1915b,  215)  state  that  on  the  coast  of  New  Jersey 
spartinfT  is  frequently  to  be  found  in  great  numbers  on  the  salt 
marshes  both  in  Spartina  patens  (Ait.)  and  Panicularia  fluitans 
(L.)  and  can  there  be  taken  with  ease.  At  Virginia  Point,  Texas, 
the  series  taken  was  chiefly  macropterous  and  found  in  high  and 
heavy  grasses.  "It  was  there  difficult  to  capture  as  individuals 
were  very  restless  and  immediately  sought  shelter  by  jumping 
down  low  in  the  bunches  of  grass  where  they  were  very  hard  to 
follow." 

Morse,  (1919)  states  that  it  is  locally  abundant  on  salt  marshes 
aJong  the  New  England  coast  from  Old  Orchard,  Me.,  to  Stam- 
ford, Conn.,  thus  agreeing  closely  in  extent  of  distribution  with 
the  seaside  locust,  Trimcrotropis  maritinia  (Harr.) 

The  true  status  of  the  submaritime  species,  C.  spartinw,  stic- 
tomenis.  aigialus  and  nigropletiroides,  is,  in  my  opinion,  as  yet 
an  unsolved  problem.  The  first  two  named  are  very  close  to 
brevipennis  and  the  last  one  to  both  attenuatus  and  nigropleunis. 
They  differ  mainly  from  these  older  named  species  in  the  form  of 
the  male  cerci,  length  and  form  of  ovipositor  and  details  of  colora- 
tion, all  exceedingly  plastic  and  variable  characters.  They  are 
also  closely  related  among  themselves.  For  example.  Fox  states 
that  the  males  of  spartinw  and  nigropleiiroides  are  so  close  "that 
it  was  only  after  a  long  and  arduous  analysis  and  comparison  that 
I  was  enabled  to  determine  some  apparently  constant  structural 
differences.''  Again,  R.  &  H.  (1915b,  210)  state  that  nigropleur- 
oides,  though  decidedly  smaller  and  more  slender  than  spartinw 
in  New  Jersey,  increases  southward  in  size  and  robustness  so 
that  in  Florida  it  is  distinctly  the  larger  and  more  robust  of  the 
two.  They  also  say :  '"The  variation  in  shape  of  the  ovipositor  is 
far  greater  in  nigropleiiroides  than  in  any  other  American  species 
of  the  genus,"  ranging  from  rather  broad  and  approximately 
straight  in  New  Jersey  specimens  to  a  distinctly  though  not 
strongly  upward  curve  in  part  of  the  series  from  Cedar  Keys,  Fla. 
Before  the  descriptions  of  any  of  the  four  species  as  new  forms 
were  made,  R.  &  H.,  one  or  both  of  them,  had  recorded  spartinw 
a«  X.  iiemorale  and  hrevipenne:  stictomenis  as  C.  ensiferus;  aigia- 
lus as  X.  nigropleurum  ?  and  C.  hrevipennis.  and  nigropleiiroides 
as  X.  nigropleurum.  This  fact  is  mentioned  to  show  which  of  the 
older  species  each  of  the  new  forms  superficially  most  closely 
resembles. 
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From  these  statements  and  from  the  studj-  of  the  individuals 
at  hand  I  believe  that  it  will  eventually  be  found  that  some  of  the 
four  forms  mentioned  are  only  southern  races  or  offshoots  of  one 
or  more  of  the  better  known  northern  species,  and  that  the  modifi- 
cations of  color  and  secondary  sexual  organs  have  been  brought 
about  by  the  environment  of  the  salt  marsh  areas  which  they  in- 
habit. The  series  of  specimens  of  each  at  present  available  is  not 
sufficient  for  me  to  express  a  more  exact  opinion  of  their  rela- 
tionship, and  I  have  therefore  left  them  as  i)laced  by  their 
authors. 

272.     CoNOCEPHALUs    SALTANS     (Scudder),    1872,    249.     Wingless    Prairie 

Grasshopper. 

Size  very  small;  form  very  slender.  General  color  dull  reddish-brown; 
occiput  and  pronotum  with  the  dark  brown  stripe  bordered  as  usual  each 
side  with  one  of  pale  yellow,  the  latter  prominent  in  fresh  specimens;  sides 
of  abdomen  also  with  a  narrow  yellow  stripe.  Fastigium  strongly  ascend- 
ing, its  sides  rounded  or  distinctly  divergent  forward,  the  apex  one-third 
wider  than  basal  joint  of  antennae.  Lateral  lobes  with  lower  front  angle 
obsolete,  hind  one  obtusely  rounded;  humeral  sinus  evident,  very  shallow; 
convex  callosity  prominent.  Tegmina  usually  strongly  abbreviate,  cover- 
ing only  about  one-fourth  of  abdomen,  their  tips  rounded;  rarely  macrop- 
terous,  with  the  tegmina  slightly  exceeding  the  tips  of  hind  femora,  and  ex- 
ceeded by  wings  5  mm.  Cerci  as  in  key  and  Fig.  189,  d.  Ovipositor  as 
long  as  or  longer  than  body,  very  feebly  curved.  Length  of  body,  $ ,  11 — 
14,  9,12.8 — 15.5;  of  pronotum,  $  and  $,  3 — 3.5;  of  tegmina,  short-winged 
S,  3 — 3.5,  5,  2.5 — 2.7;  long-winged  9,  22;  of  hind  femora,  $  and  9, 
11—12;  of  ovipositor,  13.5—15  mm.  (Fig.  193.) 


Fig.    193.      (a)    Female.      Two  and  one-half   times  natural  size,      (b)   Tip  of  male  abdo- 
men,  showing   form   of   cerci.      (Original.) 

This,  one  of  the  smallest  of  the  Conocephalinae,  has  as  yet 
been  noted  only  at  four  localities  in  Indiana,  namely,  the  border 
of  a  raw  prairie  near  Heckland,  Vigo  CO.,  where  it  was  found  in 
small  numbers  Sept.  29 — Oct.  21 ;  near  Lafayette,  where  Fox  took 
a  single  male  in  comi)any  with  C.  attcNuatiis  in  a  cat-tail  cut-grass 
marsh ;  at  Dune  Park,  Porter  Co.,  Oct.  12,  where  a  few  individuals 
were  taken  from  the  clum])S  of  grass  on  the  base  of  a  sand  ridge, 
and  near  I*ine.  Lake  Co..  where  a  female  was  taken  Sept.  3  by 
J.  I).  Hood.     It  appears  to  be  less  active  than  any  other  Cono- 
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ccphnlus,  leaping  a  shorter  distance  when  disturbed,  and  frequent- 
ing the  surface  of  the  ground  rather  than  the  stems  of  the  tall 
l>iairie  grasses  among  which  it  makes  its  home.  It  will  probably 
be  found,  by  close  search,  to  inhabit  most  of  the  few  remaining 
l>atches  of  raw  prairie  in  the  western  part  of  the  State. 

The  known  range  of  saltans  cannot  be  definitely  stated  as  it 
has  heretofore  been  confused  with  the  next  species.  Scudder's 
types  were  from  the  Platte  River.  Xebr..  and  its  natural  home  and 
center  of  distribution  is  probably  on  the  prairies  of  the  middle 
west,  extending  from  western  Indiana  north  and  west  to  Mandan 
and  Hillsboro,  N.  Dak..  Livingston,  Mont.,  and  Manitou,  Col., 
and  south  and  west  to  Thomasville,  Ga.,  Dallas,  Texas,  and 
Springer,  X.  Mex.  Long-winged  examples  from  Dallas  are  in 
the  Cambridge  collection.  It  appears  to  be  xerophilous  in  hab- 
its, as  it  occurs  mainly  on  dry  upland  prairies  and  sandy  bar- 
rens. The  X.  modestum  Bruner  (1891,  57)  from  Nebraska,  and 
the  _Y.  twniatum  Redt.  (1891,  520)  are  synonyms. 
273.     C0XOCEPHAI.US  viBiDirBOXs  sp.  nov.     Green-faced  Grasshopper. 

SKorter  and  more  compact  than  saltans.  Pale  bluish-green,  fading  to 
dull  greenish-yellow,  the  face  immaculate;  median  stripe  of  vertex  and  pro- 
notum  paler  brown  than  in  saltans,  the  yellow  stripe  below  less  prominent ; 
that  on  abdomen  vague  or  wanting.  Fastigium  but  slightly  ascending,  its 
sides  subparallel,  but  slightly  rounded,  apex  scarcely  as  wide  as  basal 
joint  of  antennae.  Pronotum  as  in  saltans.  Tegmina  of  male  reaching 
nearly  to  middle  of  abdomen;  one-fourth  longer,  better  developed,  with 
tips  more  narrowly  rounded  in  both  sexes  than  in  saltans.  Cerci  as  de- 
scribed in  key  and  Fig.  189,  e.  their  apical  portion  conical,  not  at  all  twist- 
ed, incurved  or  flattened  within  near  tip  as  in  saltans.  Ovipositor  shorter 
a  little  stouter  and  with  a  less  evident  upward  curve  than  there.  Length 
of  body,  $,  11—13,  5,  12.5 — 14;  of  pronotum,  $  and  9,  2.8—3.2;  of  teg- 
mina, $,  4.5 — 5,  $,  3;  of  hind  femora,  $  and  $,  10 — 12;  of  ovipositor, 
9.5 — 12.5  mm. 

Toronto,  Ont.,  Aug.  10  (Walker)  ;  Central  Park,  Long  Island, 
X.  Y.  Sept.  8  (Davis).  This  species  is  very  distinct  from  saltans 
by  the  characters  given  in  key  and  description.  Comparisons  have 
been  made  with  the  types  of  both  saltans  and  its  synonym,  niod- 
estinn  at  Cambridge  and  Philadelphia.  The  male  in  the  Scudder 
collection  from  Red  River  Settlement,  Man.  mentioned  by  him 
^  ( 1862a.  288)  as  X.  brevipenne  but  placed  by  R.  &  H.  (1915b,  216) 
under  C  saltans  is  a  specimen  of  viridifrons. 

Walker  (1904a,  340)  took  the  Toronto  specimens  above  men- 
tioned Aug.  9 — Sept.  8,  at  High  Park  in  company  with  Mclanoplus 
dansoni  (Scudd.).  They  were  found  in  open  grassy  uplands  on 
snndy  soil,  where  they  were  plentiful  among  Jersey-tea,  sweet 
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fern  and  lupine.  He  stated:  "My  specimens  are  all  peculiar  in 
their  coloration,  being  of  a  pale,  almost  bluish-green,  instead  of 
dull  reddish-brown  the  usual  color  of  saltans,  according  to  the 
description." 

On  account  of  the  previous  confusion  of  viridifrons  with  sal- 
tans the  definite  range  of  the  former  cannot  be  given.  It  is  known, 
a!b  stated,  from  the  Red  River  of  the  North  east  to  Toronto  and 
south  and  southwest  to  Long  Island,  N.  Y.,  New  Jersey  and 
Virginia. 

Morse  (1919,  17)  reports  it,  under  the  name  of  saltans,  as  "lo- 
cally common  on  the  sandy  moors  of  Nantucket,  Mass.,  among 
bunch  grass,  wild  indigo  and  huckleberry  bushes.  The  presence  of 
this  flightless  grasshopper  on  Nantucket  is  of  especial  significance 
in  its  bearing  on  the  geological  conditions  which  resulted  in  the  dis- 
persal and  present  distribution  of  the  characteristic  plants  and 
animals  of  the  sandy  coast-plain  of  New  Jersey  northeastward." 
In  Virginia  Fox  found  it  at  numerous  localities  during  Septem- 
ber and  October,  usually  in  coarse  dry  grasses,  Andropogon,  in 
the  vicinity  of  wooded  areas. 

VII.     Odontoxiphidium  Morse,  1901b,  129.     (Or.,  "toothed"  -f- 

"sword.") 

Closely  allied  to  Conocephalus.  Differs  by  the  characters 
given  in  the  generic  key,  and  in  having  the  "pronotum  subsellate, 
prolonged  backward,  covering  the  base  of  abdomen  both  above 
and  on  the  sides,  in  correlation  with  the  absence  of  flight  or- 
gans."    (Morse) . 

274.     Odontoxiphidium    apterum    Morse,    1901b,    129.     Wingless    Meadow 
Grasshopper. 

Size  small  for  the  subfamily;  form  moderately  robust.  Reddish- 
brown;  face,  hind  femora  and  sides  of  body  green  or  greenish;  occiput  and 
prozona  with  the  usual  median  stripe  reddish-brown  bordered  each  side  by 
a  narrow  yellowish  one;  sides  of  abdomen,  male,  entire  abdomen,  female, 
fuscous-brown;  all  the  femora  thickly  mottled  with  small  reddish-brown 
dots.  Antennae  very  slender,  four  times  as  long  as  body.  Fastigium  feebly 
ascending,  its  sides  slightly  diverging  forward,  apex  two-thirds  as  wide, 
male,  fully  as  wide,  female,  as  basal  joint  of  antennae.  Disk  of  pronotum 
exceedingly  smooth,  the  usual  transverse  sulcus  obsolete;  lateral  lobes 
longer  than  deep,  their  front  margin  broadly  rounded  into  the  feebly  sin- 
uate lower  one,  the,  latter  with  hind  angle  obtusely  rounded;  hind  margin 
straight,  oblique;  humeral  sinus  absent.  Tegmina  of  male  conjointly  oval, 
shorter  than  pronotum,  the  speculum  of  left  tegmen  strongly  convex,  its 
basal  cross  vein  slender,  covered  by  metazona,  oblique  vein  abbreviated, 
the  others  subobsolete.  Hind  femora  elongate,  unarmed  beneath,  the  basal 
third  very  stout.     Cerci  of  male  straight,  very  slender,  cylindrical,  bear- 
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ing  on  inner  side  of  apical  third  a  stout,  straight,  obtusely  pointed  tooth 
and  at  basal  third  a  small  black-pointed  subdorsal  denticle.  Subgenital 
plate  prolonged,  almost  reaching  tips  of  cerci,  broadly  scoop-shaped,  its  tip 
subtruncate;  styles  very  short,  blunt.  Ovipositor  slender.,  straight,  usu- 
ally about  five-sixths  the  length  of  hind  femora  but  sometimes  nearly  one 
and  a  half  times  that  of  body.  Length  of  body,  $,  11 — 14,  $,  11 — 18;  of 
pronotum,  $,  3.5 — 4,  $,  4.5 — 5.3;  of  tegmina,  $,  2 — 3;  of  hind  femora,  $, 
10 — 12,    5,  13 — 15;  of  ovipositor,  10.5 — 15  mm. 

Hastings,  Orlando  and  Dunedin,  Fla.,  Jiilr  5 — Jan.  1 
{W.S.B.).  About  Dunedin  this  small  Tettigoniid  is  frequent  in 
late  autumn  and  early  winter  but  apparently  succumbs  to  the 
first  frost.  It  occurs  mainly  amidst  the  wire-grass  and  low 
huckleberry  bushes  of  open  pine  woods,  but  also  among  the  taller 
grasses  growing  in  old  fallow  fields  and  on  the  sites  of  wet- 
weather  ponds.  It  was  described  from  Hastings,  Fla.,  and  is  re- 
corded by  other  collectors  from  numerous  localities  throughout 
the  entire  mainland  and  on  the  southern  keys.  As  will  be  noted 
hy  the  measurements,  the  females  vary  much  in  size  and  in  the 
length  of  ovipositor.  They  have  been  heretofore  described  as  be- 
ing totally  apterous,  but  they  have  rudimentary  tegmina  con- 
cealed by  the  pronotum.  In  a  specimen  from  Orlando  these  are 
large  enough  to  protrude  slightly  beyond  the  pronotum.  The 
males  usually  carry  the  cerci  in  a  reflexed,  almost  perpendicular 
position  within  the  cavity  of  the  long  projecting  scoop-shaped 
subgenital  plate. 

The  known  range  of  0.  apterum  extends  from  Fayetteville, 
X.  Car.,  to  Key  West,  Fla.,  its  main  distribution  being  in  Georgia 
and  Florida.  R.  &  H.  (1916,  267)  say  that  ''Throughout  the  low 
country  of  the  Carolinas,  Georgia  and  Florida  this  is  one  of  the 
most  ubiquitous  species  in  the  undergrowth  of  the  pine  woods 
and  on  the  palmetto  flats.  At  a  number  of  localities  it  was  par- 
ticularly numerous  about  oak  shoots  in  such  situations.  The 
stridulation  is  a  very  faint  and  intermittent  zip-zip-zee-see-zee — 
zip-zee-zee,  etc.  The  males  when  stridulating  often  climb  high 
up  in  the  undergrowth,  sometimes  three  or  four  feet  from  the 
ground." 
274a.     OooNTOxiPHiDruM  aptebum  affixe  var.  nov. 

Size  and  form  of  0.  apterum.  Differs  as  follows:  Color  paler;  me- 
dian dark  stripe  of  occiput  and  prozona  vague,  the  yellowish  ones  below  it 
faint  or  wanting;  abdomen  without  dark  markings  in  either  sex.  Fastig- 
ium  of  vertex  more  strongly  ascending,  its  apical  half  with  sides  rounded, 
distinctly  wider  than  middle.  Pronotum  less  sellate;  humeral  sinus  evi- 
dent but  faint.  Cerci  of  male  distinctly  stouter,  subdepressed,  their  apical 
portion  subtriangular,  the  tooth  at  apical  third  stouter  and  slightly  curved 
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inward  and  downward.  Ovipositor  more  slender,  and  with  an  evident  but 
faint  downward  curve  beyond  the  middle.  Other  characters  as  In  apterum. 
the  measurements  approximately  the  same. 

Ft.  Myers  and  LaBelle,  Fla.,  March  2 — 5;  three  males,  two 
females  ( W.  S.  B.).  Swept  from  low  huckleberry  bushes  and  other 
foliajje  along  the  margins  of  swales.  The  differential  characters 
as  above  given  are  deemed  sufficient  to  place  this  as  a  form  of 
apterum  worthy  of  a  varietal  name.  It  will  probably  be  found 
only  in  the  southern  third  of  Florida. 

Subfamily  V.  DECTICIN^. 

The  Shield-Bearers. 

Tettigoniids  of  large  size  and  peculiar  appearance  in  that 
they  are  nearly  wingless  and  have  the  pronotum  more  or  less  pro- 
longed backward  over  one  or  more  of  the  basal  segments  of  abdo- 
men, thus  forming  a  buckler  or  shield,  whence  the  common  name. 
Our  eastern  forms  agree  in  having  the  face  broad,  perpendicular 
or  nearly  so;  eyes  small,  subglobose,  separated  by  at  least  three 
times  their  own  diameters;  antennae  very  slender,  arising  from 
between  the  inner  lower  margins  of  eyes,  but  little  longer  than  the 
body;  vertex  short,  one-third  or  more  the  width  of  interocular 
space,  strongly  declivent  between  the  antennae;  pronotum  with 
front  margin  truncate,  hind  one  rounded  or  subtruncate;  lateral 
lobes  longer  than  deep;  prosternum  usually  armed  beneath  with 
two  erect  spines ;  tegmina  very  short,  rarely  as  long  as  pronotum, 
developed  only  as  shrilling  organs  in  male,  often  scarcely  visible, 
female ;  wings  absent  or  rudimentary ;  tarsi  more  or  less  de- 
pressed, their  first  two  segments  sulcate  lengthwise  on  the  sides: 
front  tibiae  with  a  slit-like  foramen  (hearing  organ)  each  side 
near  base  and  an  apical  spine  on  their  upper  outer  side;  front 
coxae  spined ;  hind  tibiae  armed  below  with  four  apical  spines;  hind 
tarsi  with  a  free  lobe  (plantula)  at  base  of  first  joint;  cerci  of 
male  variable  as  to  genera  and  species;  ovipositor  stout,  nearly 
straight. 

According  to  Caudell  only  about  225  species  of  Decticinae 
distributed  among  47  genera,  were  known  in  1908.  They  are  con- 
fined mostly  to  the  temi)erate  zones,  20  or  more  of  the  genera  oc- 
curring in  the  United  States.  The  main  distribuation  of  these  is 
west  of  the  Mississippi,  where  some  of  the  species  are  very  abund 
ant  and  do  much  damage  to  vegetation.  P^ast  of  that  stream  but 
two  genera  are  rei)resented,  one  of  them  by  a  single  s]>ecies.  But 
little  is  known  of  the  life  history  of  our  eastern  forms.    They  ap 
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p<^ar  to  be  omnivorous  in  their  choice  of  food,  and.  when  kept  in 
captivity,  even  cannibalistic.  They  are  found  for  the  most  ])art 
in  dr^-,  upland  open  wooded  districts  or  mountainous  regions, 
where  they  are  active  during  the  day.  On  account  of  their  com- 
l>aratively  wingless  condition  they  probably  do  not  wander  far 
from  their  hatching  place.  In  color  they  are  usually  a  dull  gray- 
ish- or  yellowish-brown,  their  hues  thus  corresponding  closely 
with  the  dead  leaves  and  other  herbage  of  their  abiding  places. 
As  the  males  stridulate  only  at  night,  and  the  adults  of  both 
sexes  move  slowly  and  only  when  closely  approached,  they  are 
seldom  seen  and  are  probably  more  plentiful  than  they  appear  to 
be.  The  principal  literature  pertaining  to  the  subfamily  which 
will  be  of  interest  to  the  American  student  is  as  follows:  Her- 
man, 1874;  Scudder,  1894a;  Caudell,  1907,  1908:  Rehn  &  He 
bard,  1916a. 

KEY    TO    EASTERN    GEXEEA    OF    DF.CTICIX.E." 

a.  Ovipositor  straight  or  nearly  so  (Fig.  195) ;  tegmina  of  male  shorter 
than  pronotum;  prosternum  usually  armed  with  a  pair  of  spines; 
lateral  lobes  longer  than  deep.  I.     Atlaxticus. 

aa.  Ovipositor  distinctly  curved  upward  (Fig.  199);  tegmina  of  male 
longer  than  pronotum,  sometimes  fully  developed;  prosternum 
unarmed;  lateral  lobes  as  deep  as  long.  II.     Idioxotu.s. 

I.     Atlaxticus  Scudder,  1894a,  179.   (Gr.,  "a  mythical  island.") 

The  members  of  this  genus  possess  the  characters  of  the  sub- 
family above  given.  In  addition  they  have  the  head  of  medium 
size,  not  prominent,  disk  of  pronotum  much  produced  behind  over 
the  base  of  abdomen,  front  margin  truncate;  lateral  cariuje  al 
ways  evident,  sometimes  gently  rounded,  again  sharp  and  ])rom- 
inent;  lateral  lobes  longer  than  deep,  their  front  margins  nearly 
straight  and  vertical,  lower  one  short,  oblique,  the  angle  between 
the  two  obtuse,  lower  hind  angle  broadh'  rounded,  hind  margin 
long,  oblique  and  sinuate;  tegmina  of  male  vaulted,  overlapping, 
their  stridulating  field  large  but  mostly  concealed  beneath  the 
I)ronotum;  tegmina  of  female  wholly  concealed;  fore  femora  un- 
armed or  with  one  to  five  spines  on  outer  lower  margin ;  hind 
femora  variable  in  length  and  stoutness,  their  lower  margins  un- 
armed, or  the  inner  one  with  several  spines;  last  dorsal  segment 
deeply  emarginate  at  middle,  the  notch  enclosing  the  small  tri- 
angular or  rounded  deflexed  supra-anal  plate.  Cerci  of  male 
subcylindrical,  variable  in  length  and  thickness,  armed  within. 


'•A  single  specimen  of  Pcdiodectes  {Stipator)  nigromarginata  Cavidell,  is  recorded  by 
that  author  (1907,  346)  as  being  in  the  Scudder  collection  from  Georgia,  but  it  cannot 
be  found  and  the  record  is  probably  erroneous,  the  species  being  otherwise  known  only 
from   Kansas,   Oklahoma  and   Texas. 
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at  or  behind  the  middle  with  a  single  tooth;  subgenital  plate  of 
male  either  notched  or  subtruncate,  its  styles  variable  in  length 
and  thickness ;  of  female  always  notched,  usually  deeply  so.  Ovi- 
positor variable  in  length,  usually  straight,  sometimes  feebly 
curved  downward,  its  tip  acute. 

The  synonymy  of  the  species  of  the  genus  Atlanticus  is  very 
much  confused.  Until  1894  only  three  species,  now  included  un- 
der that  name,  were  known  from  the  United  States,  two  described 
from  South  Carolina  by  Burmeister  (1838)  under  the  names 
Decticus  pachymerus  and  dorsalis,  and  one  from  Tennessee  by 
Saussure  (1859)  as  Orchesticus  americanus.  Burmeister's  names 
were  placed  by  Scudder  (1862)  under  the  Old  World  genus  Thyve- 
onotiis  (Serv.)  and  by  him  applied  to  two  well  known  northern 
forms  (one  of  them  the  americanus  of  Saussure)  which  R.  &  H. 
(1916a)  aver  are  not  the  same  as  those  described  by  Burmeister, 
though  they  have  not  seen  the  latter's  types  and  base  their  con- 
clusions mainly  on  the  fact  that  the  species  to  which  Scudder 
applied  the  names  do  not,  as  far  as  known,  occur  in  South  Caro- 
lina. Scudder  (1894a)  founded  Atlanticus  and  referred  to  it  the 
northern  forms  which  he  had  previously  placed  under  Thyreono- 
tus,  and  a  third  species,  gihhosus,  from  Florida.  Later  (1900)  he 
described  a  fourth  species,  testaceus,  from  Missouri?,  R.  &  H. 
(1912)  described  A.  glaher  from  Florida  and  Davis  (1915a)  A. 
monticola  from  North  Carolina.  Finally  R.  &  H.  in  their  Revi- 
sion (1916a)  applied  Burmeister's  names  to  two  southern  forms, 
placed  Saussure's  americanus  [dor sails  of  most  authors)  under 
Atlanticus,  referred  the  northern  form  previously  known  as 
^^ pachymerus  Burm."  to  testaceus  Scudd.,  and  described  two 
forms  as  new,  thus  recognizing  nine  species  of  Atlanticus,  all  oc- 
curring east  of  the  Mississippi,  and  all  but  two  confined  to  that 
area.'^^  Since  no  one  knows,  or  probably  ever  will  know,  to  what 
forms  Burmeister's  names  should  in  reality  be  rightfully  api)lied, 
I  judge  that  the  conclusions  of  R.  &  H.  are  as  good  as  any  that 
can  be  made,  and  to  avoid  stirring  the  hodge-podge  still  farther  I 
have,  in  the  main,  adopted  them. 

But  two  species  of  Atlanticus  occur  in  Indiana  and  in  their 
various  stages  are  quite  frequent  from  April  1st  to  September  15th 
in  dry  upland  woods  and  on  sloping  hillsides  with  a  southern  ex- 
posure, but  are  seldom,  if  ever,  found  in  damp  localities.  On  the 
first  warm  days  of  early  spring  the  young  begin  to  emerge  and  in 
suitable  places  for  a  month  or  more  are  among  the  most  common 


"Scudder    (1894a)    and   R.   &   H.    (1916a)    stated   that   Atlanticus   was   confined  to   the 
Atlantic  slope  of  North  America,  but  Rehn  has  recently  described  a  species  from  China. 
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Orthopterans  seen.  They  are  much  more  active  during  early  life 
than  in  the  mature  state  when  they  crawl  rather  than  leap.  In 
captivity  they  feed  as  readily  upon  animal  as  upon  vegetable 
food,  and  in  the  natural  state  probably  feed  upon  the  dead  bodies 
of  such  small  animals  as  they  can  find.  The  earliest  hatched 
reach  maturity  in  central  Indiana  about  the  first  of  June,  and 
may  then  often  be  found  resting  on  the  leaves  and  stems  of  low 
shrubs  and  weeds,  but  seldom  climb  over  two  or  three  feet  from 
the  ground.  The  adults  are  far  less  numerous  than  the  young, 
the  vast  majority  of  the  latter  probably  falling  a  prey  to  the 
many  ground-frequenting  sparrows  and  other  birds,  as  they  do 
not  hide  by  day  as  do  the  members  of  the  genus  Ceuthophilus. 

The  following  key  is  based  largely  on  that  of  R.  &  H.  in  their 
Kevision,  the  order  being  changed  to  agree  with  the  sequence  of 
the  species  treated,  the  language  simplified  and  some  additional 
characters  given. 


Fig.  194.  Structures  of  Atlanticus.  a — i,  Dorsal  outlines  of  disk  of  male  pronotum 
(p)  and  tegmina  (t)  when  projecting,  X  i-5;  also  outlines  of  subgenital  plate  of  female 
showing  shape  of  notch,  X  -■  a>  o^  testaceus;  b,  pachymerus ;  c,  dai'isi;  d,  monticola;  e, 
americanus;  f,  gibbosus;  g,  dorsalis;  h,  calcaratus ;  i,  glaber.  j — 1,  Outlines  of  tips  of 
hind   tibiae    showing   the    inner    apical    spurs,    X     5>    J.    testaceus;   k,   glaber;   1,    calcaratus. 

(After   R.  &  H.) 

KEY   TO   AMEBICAN    SPECIES   OF   ATLANTICUS. 

a.     Disk  of  pronotum  distinctly  narrower  near  apical  third  or  fourth,  its 
margins  or  lateral  carinae  thence  distinctly  diverging  backward,  its 
length  never  twice  the  greatest  width  (Fig.  194,  a — g.) 
b.     Lateral  carinae  of  disk  of  pronotum  sharp,  the  angles  very  dis- 
tinct;  tegmina  of  male  never  completely  covered  by  the  pro- 
notum. 
c.     Subgenital  plate  of  male  angularly  emarginate  but  never  deeply 
and  narrowly  cleft;  notch  of  subgenital  plate  of  female  V-  or 
U-shaped,  the  projections  each  side  never  long  and  sublanceo- 
late  (Fig.  194,  a — d) ;  cercus  of  male  in  front  of  tooth  stout. 
d.    Length  of  exposed  portion  of  male  tegmina  more  than  half 
that  of  pronotum;   hind  femora  less  than  twice  as  long  as 
pronotum;  notch  of  subgenital  plate  of  female  narrowly  "V- 
shaped,  its  side  projections  short,  broadly  rounded    (Fig. 
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194,  a) ;  ovipositor  with  apex  tapering  only  on  upper  side, 

its  tip  therefore  ventral   (Fig,  195,  a.)         275.     testaceus. 

dd.     Length  of  projecting  male  tegmina  not  more  than  one-third 

that  of  pronotum;   hind  femora  at  least  twice  as  long  as 

disk  of  pronotum;   lateral  projection  each  side  of  notch  of 

subgenital  plate  of  female  not  broadly  rounded. 

e.     Ovipositor  with  apex  tapering  only  on  upper  side,  its  tip 

therefore  ventral   (Fig.  195,  b) ;  hind  femora  of  male  19 

or    more   mm.    in    length;    tegmina   of    male    with    tii)s 

slightly   produced.  276.     pachymerls. 

ee.     Ovipositor  with  apex  tapering  both  above  and  below,  the  tip 

therefore  median   (Fig.  195,  c,  d) ;  hind  femora  of  male 

less  than  19   mm.;    tegmina  of  male  with  tips   broadly 

rounded. 

f.     Ovipositor  straight;   notch  of  subgenital  plate  of  female 

very  narrowly  V-shaped  (Figs.  194,  195,  c.) 

277.     DAVisi. 
ff.     Ovipositor  feebly  but  distinctly  curved;  notch  of  subgeni- 
tal plate  of  female  U-shaped  (Figs.  194,  195,  d.) 

278.       MONTICOLA. 

cc.  Subgenital  plate  of  male  narrowly  and  deeply  cleft;  notch  of 
subgenital  plate  of  female  very  deep,  the  projections  each  side 
elongate  and  narrowly  rounded;  cercus  of  male  rather  long, 
slender,  subcylindrical  (Fig.  195,  j);  ovipositor  with  apex 
tapering  only  on  upper  side,  the  tip  ventral   (Figs.  194,  195. 

e.)  279.      AMERICAXUS. 

hb.  Lateral  carinse  of  disk  of  pronotum  obtusely  rounded,  distinct 
only  on  the  posterior  lobe;  tegmina  of  male  almost  or  wholly 
covered  by  the  pronotum  (Fig.  194,  f.) 


Fig.  IPS.  a — h,  Outlines  of  ovipositor  of  Atlanticus,  X  '-S:  a.  of  testaceus;  h,  pachy 
merus;  c,  davisi;  d,  monticcla;  e,  americanvs;  f,  d  or  satis ;  g,  gibbosiis;  h,  giabcr.  i— k.  Out- 
lines of  left  cercus  of  male,    X    4;   i,  davisi;  j,  amcricauits;  k,  dorsalis.      (.\fter  R.   &   H.) 

g.  Size  large,  length  of  body,  male,  26 — 33  mm.;  cercus  of  male 
elongate,  tapering  and  with  a  long  slender  curved  sub-basal 
tooth  (Fig.  197,  b);  basal  half  of  hind  femora  strongly  swol- 
len; disk  of  pronotum  more  narrow  at  apical  fourth  than  at 
front  margin  (Fig.  194,  f.)  280.     gibbosus. 

gg.     Smaller,  length  of  body,  male,  less  than  26  mm.;  cercus  of  male 
short,  robust,  its  tooth  short  (Fig.  195,  k) ;  basal  half  of  hind 
femora  much  more  slender;  disk  of  pronotum  not  more  nar- 
row at  apical  fourth  than  at  front  margin.     281.     dorsalis. 
aa.     Disk  of  pronotum  not  or  very  feebly  narrowed  at  any  point,  its  lat- 
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eral  carinse  subparallel  or  nearly  so,  its  length  always  more  than 

twice  its  greatest  width  (Fig.  194,  h.) 

h.     Middle  apical  spur  on  inner  margin  of  hind  tibiae  but  little  if  any 

more  than  twice  as  long  as  the  lower  inner  one  (Fig.  194,  te) ; 

prosternal   spines  present,  elongate,   slender.  282.     glaber. 

hh.     Middle  inner  apical  spur  of  hind  tibiae  two  and  a  half  times  or 

more  as  long  as  lower  inner  .one  (Fig.  194,  I) ;  prosternal  spines 

absent  or  very  short.  283.     calcar.\tx;s. 

275.     Atlanticls    testaceus    (Scudder),    1900,    97.     Short-legged    Shield- 
bearer. 

Size  medium  for  the  genus,  form  robust.  Male. — Grayish  or  fuscous- 
brown;  sides  of  pronotum  and  tegmina  blackish,  the  former  often  shining, 
especially  in  the  young;  lateral  lobes  with  a  narrow  curved  yellowish  line 
along  the  hind  margin;  exposed  dorsal  field  of  tegmina  light  brown;  fe- 
mora with  numerous  minute  pale  spots.  Female. — Usually  grayish  or  red- 
dish-brown throughout,  except  the  yellow  line  on  side  of  pronotum,  which 
is  bordered  above  with  a  dash  of  black.  Head  large,  set  into  pronotum  al- 
most to  eyes.  Antennae  slender,  less  than  twice  as  long  as  body,  the  basal 
segment  strongly  flattened,  about  as  wide  as  fastigium.  Pronotum  with 
disk  large,  its  greatest  width  about  two-thirds  its  length;  lateral  carinas 
sharp,  distinctly  converging  from  base  to  apical  fifth,  then  feebly  diverging 
to  apex;  hind  margin  broadly  rounded  or  subtruncate;  lateral  lobes  with 
hind  margin  long,  sinuous,  very  oblique.  Tegmina  of  male  exposed  a  dis- 
tance at  least  equal  to  greatest  width  of  pronotum,  often  more,  their  tips 
broadly  rounded.  Cerci  of  male  subcylindrical,  stout,  tapering,  feebly 
curved,  rather  bluntly  pointe<i,  the  tooth  at  inner  apical  third  short,  blunt; 
apex  of  subgenital  plate  broadly  shall owly  emarginate;  styles  short,  ob- 
tuse. Ovipositor  straight,  about  as  long  as  hind  femora,  its  apical  sixth 
tapering  above  to  the  acute  tip.  Length  of  body,  $,  18 — 24,  9,  19 — 25;  of 
pronotum,  $  ,  9 — 10.8,  $,  8.8 — 10.4;  of  tegmina,  $  ,  7 — 9;  of  hind  femora,  $, 
14.5—17,  $,  16.5—21;  of  ovipositor,  18.5—23  mm.  Greatest  width  of  pro- 
notum, S,  6.3—7.8,   5,  6.1—7.3  mm.   (Fig.  196.) 

This  bulky  brown  Orthop- 
teron  occurs  throughout  In- 
diana but  is  more  common  in 
the  northern  counties.  It  fre- 
quents for  the  most  part  dry 
open  woodlands,  thinly  wood- 
ed rocky  slopes  and  borders 
of   thickets,    where   it   crawls 

(.\fter    Lugger.)  .,  ,    ,,  , 

slowly  over  the  fallen  leaves 
being  very  clumsy  in  its  movements.  The  earliest  date  on  which 
a  mature  specimen  has  been  noted  was  June  6th,  in  Vigo  County, 
numerous  specimens  being  taken  between  that  date  and  June  20, 
while  they  may  be  found  until  after  heavy  frosts. 

The  general  range  of  A.  testaceus  is  northern,  it  being  the 
most  common  Atlanticus  north  of  the  Ohio  and  east  of  the  Mis- 


592  FAMILY   VII. TETTIGONIID^, — THE    KATYDIDS. 

sissippi,  its  known  distribution  extending  from  Vermont,  Mas- 
sachusetts and  southern  Ontario,  west  to  Minnesota  and  central 
Illinois  and  south  to  'irginia  and  central  Kentucky.  It  is  the 
species  heretofore  re  ded  by  most  writers,  myself  included 
(1903,  393),  as  A.  pac(  imerus  (Burm.)  and  there  is  no  direct  evi- 
dence to  prove  that  it  's  not  that  species. 

Davis  (1893)  has  given  a  pleasing  account  of  the  song  and 
habits  of  testaceus  as  noted  on  Staten  Island,  in  part  as  follows : 

"On  June  26  I  heard  in  a  moist  pasture  a  stridulation  that  was  un- 
known to  me.  It  much  resembled  that  of  Orchelimum  vulgare,  with  the  pre- 
liminary zip,  zip  omitted.  It  was  a  continuous  z-e-e-e,  with  an  occasional 
short  ik,  caused  by  the  insect  getting  its  wing  covers  ready  for  action  after 
a  period  of  silence.  In  due  time  I  discovered,  in  a  tussock  of  rank  swamp- 
grass,  the  brown  songster,  Thyreonotus  pachymerus,  perched  on  a  dead 
leaf.  He  was  transferred  from  the  tussock  to  a  tin  can  and  at  home  I 
made  a  home  for  him  in  a  larger  can  in  which  was  a  branch  of  post  oak 
whose  leaves  soon  dried,  furnished  innumerable  nooks  and  crannies  in 
which  to  hide.  Usually,  however,  the  insect  did  not  hide  at  all  but  perched 
himself  on  one  of  the  topmost  leaves  and  there  waved  his  antennae  after 
the  manner  of  all  long-horned  Orthoptera.  Starting  with  raspberries,  he 
had  the  rest  of  the  fruits  in  their  season,  including  watermelon,  of  which 
he  showed  a  marked  appreciation.  If  I  offered  him  a  raspberry  and  then 
gradually  drew  it  away,  he  would  follow  in  the  direction  of  the  departing 
fruit,  and  would  finally  eat  it  from  my  hand.  At  night  he  stridulated  with 
unabated  zeal  to  the  first  of  August  when  he  began  to  be  less  sprightly. 
Finally  his  song,  instead  of  filling  the  room,  was  but  a  faint  sound  and  the 
end  came  on  the  tenth  or  eleventh  of  September." 

Allard  (1911b,  118)  says  of  the  song  of  A.  testaceus  on  Pluni- 
mer's  Island,  Md. :  "One  was  singing  after  dark  very  close  to  the 
ground  on  a  dry  rocky  thinly-wooded  hillside.  Its  notes  have  the 
same  lisping  character  as  an  Orchelimum.  The  phrases  are  brief, 
but  rapidly  repeated,  with  irregular  intervals  of  silence  interven- 
ing; sh-sh-sh-sh-sh — sh-sh-sh-sh-sh — sh-sh-sh-sh-sh.  Several  times 
while  watching  the  insect  stridulate  by  candle-light  the  writer 
lisped  an  approach  to  its  notes  and  got  an  immediate  response." 

At  Moline,  111.,  McNeill  (1891)  found  the  first  adults  on  Aug. 
9  and  states  that  those  kept  in  captivity  showed  a  decided  taste 
for  animal  food  so  that  in  the  wild  state  it  may  be  at  least  partly 
carnivorous. 

Osborn  records  a  specimen  from  Camp  Douglas,  Wis.,  and  Lug- 
ger figures  and  describes  the  species  from  Minnesota,  stating  that 
only  a  few  were  found  but  giving  no  definite  locality.  In  Michi- 
gan it  is  known  only  from  the  Porcupine  Mts.  and  Gun  Lake. 
AValker   (1905,  113)   states  that  the  only  Ontario  specimens  he 
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had  seen  were  taken  at  Arner,  Aug.  9.  "■Tuer  were  found  in  the 
more  open  parts  of  a  dry  upland  wood  consisting  chiefly  of  oak. 
Most  of  them  were  found  on  the  short  gr?  ;  which  was  growing 
on  the  slopes  of  a  ravine  in  the  wood."  , 

276.     Atlaxticus  pachymerus   (Burmeister),  18:       712. 

The  important  features  of  difference  betweemthis  species,  as  identified 
by  R.  &  H.,  and  A.  testaceus  are  given  by  those  authors  (1916a,  54)  as  fol- 
lows :  "Caudal  femora  in  both  sexes  of  pachymerus  at  least  twice,  male,  or 
more  than  twice,  female,  as  long  as  pronotal  disk;  cephalic  and  median 
limbs  relatively  longer;  greatest  caudal  width  of  pronotal  disk  equal  to 
54  to  66  per  cent  of  greatest  length  of  same;  prosternal  spines  more  acicu- 
late  and  elongate  and  mesosternal  lobes  more  acute.  Male  with  pronotum 
less  expanded  caudad,  the  divergence  of  lateral  carinse  less  pronounced; 
tegmina  well  produced,  the  portion  distad  of  the  stridulating  field  distinctly 
shorter  than  in  testaceus  (Fig.  194,  b) ;  cerci  more  slender  and  more  acu- 
minate, the  apex  more  produced,  the  tooth  more  nearly  median  than  in 
testaceus;  subgenital  plate  with  distal  margin  rectangulate-emarginate  to 
acutely  subfissate;  styles  slender  and  relatively  elongate.  Female  with 
lateral  carinae  of  abdomen  distinctly  and  median  carina  slightly  more  pro- 
nounced; ovipositor  of  approximately  the  same  length  as  in  testaceus  but 
relatively  much  shorter,  being  considerably  less  than  length  of  caudal  fe- 
mora. Subgenital  plate  more  deeply  divided,  the  lateral  portions  rotun- 
dato-rectangulate"  (Fig.  194,  b.)  Length  of  body,  $,  23.2 — 26.7,  $,  20 — 
28.2;  of  pronotum,  $,  9.5—11.4,  9,  9.1—10.6;  of  tegmina,  $,  5.4—7.6;  of 
hind  femora,  $,  19.8—24.2,  $,  21—24.2;  of  ovipositor,  18—24  mm.  Great- 
est width  of  pronotum,  $  5.8 — 7,  $  ,  5.7 — 6.5  mm. 

Southern  Pines,  N.  Car.,  July  2  (Davis).  Burmeister's  types 
of  pachymerus  were  from  Germar's  collection  and  labelled  ''South 
Carolina,"  without  name  of  collector  or  region  of  the  State.  His 
brief  description  was  as  follows: 

"Fusco-griseus,  pronoti  lateribus  infuscatis,  macula  ad  sinum  marginls 
postica  flava;  vertice  abdomineque  toto  unicoloribus.  Male,  elytris  liberis 
fornicatis.  Female,  elytris  nullis;  vagina  recta,  abdomine  longior.  Long. 
Corp.  9"  (18.7  mm) ;  femor.  post.  8"  (16.6  mm)." 

Of  this  description  and  their  placement  of  the  species  R.  &  H. 
(Joe.  eit.)  say:  "We  are  able  to  place  Burmeister's  name  on 
this  species  by  a  process  of  elimination,  »  *  •  the  three  words 
describing  the  male,  'elytris  liberis  fornicatis,'  clearly  referring 
to  this  species,  testaceus  or  davisi;  of  these  only  the  present  form 
occurs  near  the  coastal  region  of  South  Carolina  from  which  the 
original  material  of  pachymerus  probably  came.  The  characters 
given  for  the  female  are  only  sufficient  to  separate  that  sex  from 
monticola.  The  length  of  the  body  and  of  caudal  femora  as  given 
by  Burmeister,  while  less  than  any  found  in  the  material  before 
us,  do  not  at  all  invalidate  the  claim  of  this  species  to  his  name. 
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The  body  length  given  could  easily  be  accounted  for  by  the  abdo- 
men being  shrunken,  while  geographic  or  individual  size  varia- 
tion could  easily  cause  the  discrepancy  seen  in  the  femoral 
length."  Later  on  they  admit  that  they  have  no  exact  record  of 
the  occurrence  of  pachymerus  in  South  Carolina  and  give  its 
known  distribution  as  extending  from  Greensboro  and  Raleigh, 
N  Car.,  to  the  Ozark  Mountain  region  of  Arkansas.  At  Golds- 
boro,  N.  Car.,  the  species  was  found  "among  fallen  leaves  of  de- 
ciduous trees  in  a  rather  open  forest  composed  chiefly  of  short- 
loaf  pine." 

As  already  noted  none  of  the  evidence  thus  submitted  by 
K.  &  H.  is,  in  my  opinion,  conclusive  that  the  species  thus  fixed 
bj  them  is  the  one  described  by  Burmeister,  and  the  latter  must 
continue  to  remain  a  matter  of  question  unless  his  types  can  be 
found  and  compared  with  our  different  forms. 

277.  Atlanticus  davisi  Rehn  &  Hebard,  1916a,  58.  Davis's  Shield-bearer. 
Slightly  smaller  and  more  slender  than  testaceus.  Male  usually  dark 
sooty  brown  flecked  everywhere  with  grayish;  apical  third  of  hind  femora 
paler,  yellow  line  on  lower  border  of  pronotum  indistinct  or  wanting.  Fe- 
male dull  reddish-  or  yellowish-brown;  posterior  lobe  of  pronotum,  dorsum 
of  abdomen  and  ovipositor  dark  brown;  face  often  with  a  blackish  spot  be- 
low each  eye;  sides  of  pronotum  with  obsolete  fuscous  markings.  Fas- 
tigium  slightly  narrower  than  eye,  feebly  declivent.  Disk  of  pronotum 
shorter  than  in  testaceus,  its  lateral  carinse  not  as  sharp  as  there,  converg- 
ing from  base  to  apical  third,  then  feebly  diverging  to  apex,  its  greatest 
width  two-thirds  its  length,  hind  margin  subtruncate,  its  angles  broadly 
rounded  (Fig.  194,  c);  lateral  lobes  two-thirds  longer  than  deep,  lower 
margin  straight,  obtusely  rounded  into  front  one,  hind  margin  oblique,  fee- 


Fig.  197.     a,  Male  of  Atlanticus  davisi,   X    i-7;  b,  tip  of  male  abdomen  of  A.  gibbosus, 
showing  form  of  cereal  tooth.      (After   Caudell.) 

bly  sinuate.  Tegmina  of  male  exposed  a  distance  equal  to  about  one-half 
that  of  width  of  hind  margin  of  pronotum,  their  tips  well  rounded.  Hind  fe- 
mora with  lower  inner  margin  often  armed  with  one  to  four  very  short 
spines.  Male  with  cerci  rather  short,  feebly  curved,  the  basal  portion  stout, 
apical  third  much  less  so;  the  tooth  at  apical  two-fifths  short,  slightly  in- 
bent  (Fig.  195,  i);  subgenital  plate  with  a  triangular  notch;  styles  short, 
stout.  Female  with  notch  of  subgenital  plate  very  narrowly  V-shaped;  ovl- 
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positor  slightly  longer  than  hind  femora,  straight  or  nearly  so,  the  apical 
fifth  tapering  on  both  margins  to  the  median  acute  tip  (Fig.  195,  c.) 
Length  of  body,  $,  16.8—23,  9,  17—26.5;  of  pronotum,  $,  1.1 — 9.5,  2, 
8—10.6;  of  tegmina,  $,  3.5—5.5;  of  hind  femora,  $,  15—18,  9,  17.5—22;  of 
ovipositor,  18.4 — 23  mm.  Greatest  width  of  pronotum,  $ ,  5.2 — 6.2,  9 ,  5-* 
6.6  mm.  (Fig.  197,  a.) 

Southern  half  of  Indiana,  frequent,  June  4 — Sept.  28 
iW.S.B.)  ;  East  Jewett,  N.  Y.,  and  Great  Falls,  Va.  {Davis). 
This  is  the  species  treated  in  my  former  work  (1903,  394)  as 
AtlanticKS  dorsalis  (Burm.),  a  name  which  R.  &  H.  have  applied 
to  a  form  occurring  in  Georgia  and  Florida.  In  Indiana  A.  davisl 
has  been  taken  from  Marion  and  Putnam  counties  southward,  and 
occurs  most  frequently  on  the  high  rocky,  thinly  wooded  slopes 
of  the  southern  counties  where  it  is  more  abundant  than  fcsfa- 
eeus.  From  the  latter  species  it  may  be  readily  known  by  the 
shorter,  less  rounded  hind  lobe  of  pronotum,  less  exposed  male 
tfgmina,  longer  and  more  slender  ai)ical  portion  of  male  cerci,  and 
by  the  tip  of  ovipositor  being  formed  by  the  tapering  of  both  mar- 
gins, not  the  upper  one  alone  as  in  testaceus. 

The  known  range  of  davisi  extends  from  Lake  George,  N.  Y., 
west  to  southern  Iowa  and  south  to  southern  Virginia.  In  the 
eastern  States  it  occurs  in  company  with  A.  americanus  among 
the  dead  leaves  and  scattered  undergrowth  of  deciduous  woods. 
278.     Atlanticus   monticola  Davis,   1915a,   104.     Mountain   Shield-bearer. 

Size  and  form  of  A.  davisi.  Female  "brown,  the  sides  of  pronotum 
streaked  with  black,  particularly  at  the  posterior  portion,  also  an  inter- 
rupted band  of  black  on  the  outer  sides  of  femora.  Pronotum  narrower 
in  front  than  behind,  somewhat  pinched  before  the  middle,  the  lateral 
carinse  well  defined.  Ovipositor  stout,  swollen  at  base  with  a  gradual  up- 
ward curve  from  about  the  middle  and  symmetrically  narrowed  to  a  point 
from  both  above  and  below  (Figs.  194,  195,  d.)  Notch  of  subgenital  plate 
U-shaped."  (Davis).  Tegmina  of  male  covering  about  one-fourth  of  ab- 
domen, their  marginal  field  broader  at  base  and  narrowing  toward  apex 
instead  of  quite  narrow  and  subequal  throughout  as  in  davisi.  Length  of 
body,  $,  17.6—19.8,  9,  20—23.2;  of  pronotum,  $,  8—9,  9,  8.3—9.9;  of  teg- 
mina, $,  4.4 — 6;  of  hind  femora,  $,  14.8—18.8,  9,  18.5 — 20.2;  of  ovipositor, 
17.6 — 19.4  mm.     Greatest  width  of  pronotum,   $   and   9 ,  5.7 — 6.4  mm. 

Lake  Toxaway,  N.  Car.,  and  Clayton,  Ga.  (Davis).  The  sin- 
gle paratype  female  at  hand  resembles  that  sex  of  davisi  closely, 
but  differs  in  the  narrower  disk  of  pronotum,  with  lateral 
carinas  less  convergent,  its  posterior  lobe  more  rugose  above  with 
angles  much  less  rounded;  the  distinctly  shorter  lower  half  of 
lateral  lobes  with  hind  margins  therefore  much  more  oblique,  the 
lower  hind  angle  more  narrowly  rounded  and  humeral  sinus  more 
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distinct,  the  very  evidently  upcurved  ovipositor  and  the  broader, 
more  tJ-shaped  notch  of  subgenital  plate. 

The  known  range  of  this  mountain-loving  species  extends  from 
near  Durbin,  W.  Va.,  to  Clayton,  Ga.,  at  elevations  of  2,000  to 
0,000  feet.  At  Jones'  Knob,  N.  Car.,  it  was  taken  by  R.  &  H.  on 
July  19  and  Oct.  7  in  the  undergrowth  of  the  deciduous  forest 
immediately  below  the  spruce  belt. 

279.     Atlanticus   americanus    (Saussure),   1859,    201.     American    Shield- 
bearer. 

Size  medium  or  above  for  the  genus;  form  robust.  Brownish-yellow 
to  dark  reddish-brown,  lateral  lobes  of  pronotum  often  in  part  darker; 
hind  femora  and  sides  of  abdomen  occasionally  with  small  fuscous  blotches. 
Fastigium  and  pronotum  much  as  in  testaceus,  the  latter  with  disk  often 
subcarinate  behind  the  middle,  narrowest  at  apical  third.  Tegmina  of  male 
projecting  beyond  pronotum  a  distance  about  half  that  of  width  of  front 
margin  of  pronotum.  Hind  femora  as  long  as  or  slightly  longer  than  body. 
Male  cercus  with  apical  portion  feebly  tapering;  tooth  small,  sharp,  sit- 
uated at  apical  two-fifths  (Fig.  195,  j.)  Ovipositor  as  in  key  and  Fig.  195, 
€,  as  long  as  or  slightly  longer  than  hind  femora.  Length  of  body,  $ , 
20—30,  9,  22—28;  of  pronotum,  $,  9.4—11,  $,  10—11.3;  of  tegmina,  $, 
4.8—6.2;  of  hind  femora,  $,  22—28,  $,  24.5—29.4;  of  ovipositor,  24—28.3 
mm.     Greatest  width  of  pronotum,  $ ,  5.4 — 6.9,   9 ,  6.2 — 6.7  mm. 

North  Madison,  Conn.,  Aug.  25,  one  pair  from  the  crests  of 
high  rocky  ledges  along  the  Hammonasset  River  {W.  S.  B.).  Yap- 
hank,  Long  Island  and  Lakehurst,  N.  Jer.,  Aug.  27,  Sept.  6 
(Davis).  A  common  form  of  the  northeastern  states  and,  ac- 
cording to  R.  &  H.,  the  one  to  which  Scudder  (1862)  and  most 
subsequent  authors  applied  the  name  dorsalis  Burm.  Its  known 
range  extends  from  central  New  England  west  to  the  Appalachian 
Mountains  and  southwest  to  northern  Florida,  central  Alabama 
and  Natchez,  Miss.  Saussure's  types  were  from  Tennessee.  The 
Connecticut  record  above  given  is  the  first  definite  one  for  that 
State.  The  only  known  Florida  station  is  River  Junction  where 
on  August  31  R.  &  H.  took  five  males  and  four  females  from 
''among  tree  shoots  in  heavy  forest  of  beech,  hickorj^  oak  and 
magnolia  on  limestone  hills."  They  state  (191Ca,  79)  that  ameri- 
canus is  a  "frequenter  of  the  areas  of  dead  leaves  and  low  under- 
growth in  pine  and  deciduous  forests,  occasionally  being  more 
numerous  along  the  edges  of  the  timber  than  in  the  depths  of  the 
woods.  Its  presence  will  often  be  signalized  hy  the  patter  on  the 
leaves  as  it  jumps  away  from  the  disturbing  footsteps.  The  in- 
sects are  so  thoroughly  protected  b}'  their  coloration  that  it  is 
often  difficult  to  see  them,  even  when  moving,  much  less  when 
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stationary.    Their  activities  are  chiefly  nocturnal  and  work  with 
a  flash  lamp  will  sometimes  reveal  them  in  many  situations." 

Davis  (1911a)  mentions  the  finding  of  eight  specimens  of 
this  large  Orthopteron  in  a  single  burrow  of  the  wasp,  Chlorion 
ichneunwnea  L.,  the  "cricket"  being  so  clumsy  in  motion  that  it 
easily  falls  a  prey  to  the  wasp.  He  also  states  (1915a)  that  this 
and  other  species  of  Atlanticiis  "are  often  attracted  to  the  trees 
sugared  for  moths  and  they  may  be  likewise  collected  in  traps 
consisting  of  jars  or  old  tin  cans  sunk  in  the  ground  and  baited 
with  molasses.  More  females  than  males  seem  to  be  attracted  by 
the  above  methods." 
280.     Atlanticus  gibbosus  Scudder,  1894a,  180.     Robust  Shield-bearer. 

Large  for  the  genus;  form  robust.  Pale  brownish-yellow  to  cinna- 
mon-brown, more  or  less  sprinkled  with  fine  fuscous  markings;  upper 
half  of  lateral  lobes  usually  blackish-fuscous.  Fastigium  wider  than  basal 
joint  of  antennae,  its  tip  broad,  rounded.  Pronotum  with  disk  large, 
strongly  produced  backward,  its  hind  margin  broadly  and  evenly  rounded; 
lateral  lobes  twice  as  long  as  deep,  lower  margin  short,  oblique,  its  front 
angle  obtuse,  hind  angle  very  broadly  rounded,  hind  margin  very  long, 
humeral  sinus  scarcely  evident.  Tegmina  usually  concealed  in  both  sexes, 
rarely  feebly  protruding  in  male.  Hind  femora  very  stout,  about  two  and 
a  half  times  the  length  of  pronotum,  their  inner  lower  margin  armed  with 
two  to  nine  short  spines.  Male  with  notch  of  subgenital  plate  deep,  nar- 
row; styles  short,  obtuse;  cerci  as  in  key  and  Fig.  197,  ft.  Female  with  sub- 
genital  notch  narrowly  U-shaped,  the  lobes  each  side  broadly  rounded 
(Fig.  194,  f.)  Ovipositor  straight,  twice  or  slightly  less  than  twice  as  long 
as  pronotum,  its  apical  fifth  tapering  above,  and  tip  therefore  ventral 
(Fig.  195,  g.)  Length  of  body,  $,  26—33,  $,  27—34.5;  of  pronotum,  $, 
11.6—14,  9,  12.5—14.7;  of  hind  femora,  $,  28.5—34.8,  $,  31.7—37;  of  ovi- 
positor, 25 — 29  mm.  Greatest  width  of  pronotum,  $ ,  6.7—7.9,  $ ,  7.1—8.2 
mm. 

Dunedin,  Fla.,  July  15— Oct.  29  {W.^.B.)  ;  Lake  City,  Fla., 
May  28  ( Gaines villc  Coll.).  Kecorded  also  from  numerous  places 
in  the  northern  part  of  Florida,  Ft.  Reed  being  the  most  southern 
station  on  the  east  coast  and  Dunedin  on  the  west  one,  at  which 
it  has  been  taken.  About  Dunedin  the  young  are  quite  common 
in  dry  open  pine  and  scrub-oak  woods  during  March  and  April 
and  probably  reach  maturity  in  June.  At  Pablo  Beach  R.  &  H. 
found  it  in  palmetto  scrub  and  salt  marsh.  They  state  (1907) 
that  the  adults  "possess  greater  strength  in  the  jaws  than  any 
other  North  American  orthopterous  insect  known  to  us.  A  single 
bite  can  easily  pierce  the  cuticle  and  cause  the  blood  to  flow.  In 
consequence  the  field  collector  quickly  acquires  a  wholesome  re- 
spect for  their  defensive  abilities.    Individuals  showed  surprising 
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activity  in  escaping  when  alarmed  by  seeking  hiding  places  under 
the  scrub  palmettoes,  to  which  they  hurried  with  seeming  un- 
gainliness  but  nevertheless  considerable  speed." 

Part  of  Scudder's  types  were  from  North  Carolina  and  the 
known  range  of  gihhosus  extends  from  that  State  to  Dunedin, 
Fla.,  and  inland  to  Warm  Springs,  Ga.  It  occurs  from  sea  level 
to  about  2,000  feet  in  elevation  and  is  chiefly  found  among  the 
wire-grass  and  dead  leaves  of  oak  and  jjine  woods. 

This  is  the  largest  of  our  species  of  Atlanticus  and  the  males 
may  be  readily  known  by  the  large  size  taken  in  connection  with 
their  concealed  tegmina  and  long  tooth  of  cerci,  while  the  fe- 
males are  distinguished  mainly  by  the  size,  obtuse  lateral  carinfe 
and  long,  strongly  rounded  posterior  lobe  of  pronotum. 

281.     Atlanticus  dorsalis    (Burmeister),  1838,  713. 

"Coriicolor,  lateribus  omnino  fuscis,  pronoto  macula  in  sinu  flava; 
vertice  pedibusque  griseo-fuscis,  tibiis  extus  dilutioribus.  Male  elytris 
sub  pronoto  absconditis.  Long.  corp.  11"'  (22.9  mm.);  femor  post  1".  (25.4 
mm.)"  (Burmeister.)  "Male  with  tegmina  projecting  very  slightly  can- 
dad  of  the  caudal  margin  of  pronotal  disk;  cerci  short,  robust,  the  distal 
portion  moderately  acute  (Fig.  195,  k) ;  subgenital  plate  slightly  acute-an- 
gulate  emarginate.  Female  with  subgenital  plate  deeply  and  broadly 
emarginate,  tips  of  lateral  sections  well  rounded  (Fig.  194,  g)  ;  ovipositor 
straight,  but  little  more  than  two-thirds  the  length  of  caudal  femur.  Length 
of  body,  $,  25.4,  9,  25.7;  of  pronotum,  $,  10.7,  9,  12.2;  of  hind:  femora, 
S ,  24.3,  9,  29.8;  of  ovipositor,  20.6  mm."      (R.  &  H.) 

The  original  description  of  Burmeister  was  of  a  single  male 
from  South  Carolina  in  the  Germar  collection.  R.  &  H.  (1916a,  87) 
assigned  the  name  to  one  adult  pair  and  some  nymphs  taken  at 
Billy's  Island  and  Thomasville,  Ga.,  stating  that  they  have  ar- 
rived at  their  conclusion  "by  a  process  of  elimination,"  since  they 
feel  certain  that  it  must  occur  in  eastern  South  Carolina  and 
that  it  is  the  only  species  found  anywhere  near  that  agrees  with 
the  particular  character  given  by  Burmeister  of  having  the  teg- 
mina of  male  hidden  under  the  pronotum,  etc. 

Known  definitely  only  by  an  adult  male  from  Billy's  Island 
and  a  female  from  Thomasville,  Ga.,  and  some  nymphs  from  the 
latter  place  and  Jacksonville,  Fla.  At  Thomasville  they  were 
found  among  the  wire-grass  in  damp  areas  in  the  pine  woods. 

The  i)resent  status  of  the  dorsalis  of  Burmeister  is,  in  my 
opinion,  the  same  as  that  of  his  pachymerus,  i.  e.,  an  open  ques- 
tion. From  a  truly  scientific  basis  the  evidence  cited  by  R.  &  H. 
in  both  cases  has  little  value,  as  they  have  seen  specimens  of 
neither  from  South  Carolina.     However,  for  the  time  being,  the 
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names  of  Burmeister  may  as  well  be  assigned  to  the  species  to 
which  they  are  attached  by  R.  &  H.  as  to  any  other  and  I  have 
so  retained  them. 

282.  Atlanticus  glabeb  Rehn  &  Hebard,  1912,  269.     Smooth  Shield-bearer. 
Size  medium,  form  rather  slender.     Pale  brown;   lateral  lobes  of  pro- 

notum  black,  their  lower  margin  ivory-white  and  apical  half  suffused  with 
olive-gray;  sides  of  abdomen  with  vague  blackish  triangular  blotches. 
Fastigium  slightly  wider  than  basal  joint  of  antennae.  Disk  of  pronotum 
elongate,  narrow,  convex,  subequal  in  width  throughout,  its  hind  margin 
broadly  rounded  (Figs.  194,  h,  198.)  Tegmina  of  male  scarcely,  or  not  at 
all,  exceeding  the  hind  margin  of  pronotum.  Hind  femora  slender,  nearly 
as  long  as  body,  armed  with  four  to  nine  spines 
on  inner  lower  margin.  Male  with  apex  of  sub- 
genital  plate  acutely  emarginate;  cerci  short, 
stout,  depressed  toward  apex,  the  latter  rather 
blunt;  the  tooth  at  apical  two-fifths  short, 
sharp,  slightly  recurved.  Female  with  notch  of 
subgenital  plate  rather  broadly  U-shaped,  the 
lateral  angles  subacute  (Fig.  194,  i);  ovipositor 
straight,  nearly  one-third  shorter  than  hind  fe- 
mora, the  apex  ventral  (Fig.  195,  h).  Length 
of  body,  $,  24—31,  9,  24.5—32;  of  pronotum, 
$,  10.6—12,  9,  11.2—11.8;  of  hind  femora,  $, 
25.8—27,  9,  28—30.2;  of  ovipositor,  17.5—20.4 
mm.  Greatest  width  of  pronotum,  $  ,  4.1 — 4.7, 
9,  4.1—4.9  mm.  (Fig.  198.) 

Dunedin  and  Sarasota,  Fla.,  Nov.  2 — 
March  1,  (  TT\  »s'.  B.).  The  types  of  R.  &  H. 
were  from  Miami  and  the  species  seems  to 
rep'lace  A.  gihhosus  in  central  and  south- 
ern Florida.  It  has  so  far  been  recorded 
only  from  Ft.  Reed,  Tampa,  Pineland, 
Marco,  Miami  and  Homestead,  Fla.,  the 
adults  having  been  taken  from  March  G  to 
^lay  20,  mostly  among  the  undergrowth  of 
pine  woods,  sometimes  among  the  grass- 
es of  adjoining  marshes.  At  Marco  Davis 
took  them  ''by  treading  closely  and  more  or  less  shoving  the  feet 
through  the  tangled  grasses  of  a  small  moist  meadow  on  the  in- 
terior of  Key  Marco."  North  of  Florida  it  is  known  only  from 
IJilly's  Island,  Ga.,  where  Hebard  found  it  in  July,  1917. 

283.  Atlaxticus  calcabatus  Rehn  &  Hebard,   1916a,  93.     Long-spurred 
Shield-bearer. 

Closely  related  to  A.  gldber.     Differs  according  to  R.  &  H.  by  "the 
shorter  pronotum,  truncate  caudal  margin  of  disk  of  same,  deeper  and 
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198.        Male      type. 
(After  R.  &  H.) 
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shorter  lateral  lobes  which  have  an  appreciable  indentation  at  the  sinus, 
more  acute  angles  of  the  disto-dorsal  abdominal  segment;  less  exserted  and 
shorter  cerci  and  subfissate  subgenital  plate  of  male,  the  more  robust 
limbs  and  the  greatly  elongate  medio-internal  distal  spur  of  the  caudal 
tibiae."  In  addition  A.  calcaratus  has  the  black  stripe  on  sides  of  pronotum 
wider,  more  shining  and  extending  back  along  sides  of  abdomen,  the  yel- 
low one  below  it  wider,  more  prominent;  outer  face  of  hind  femora  darker. 
Tegmina  extending  2 — 3  mm.  beyond  pronotum,  their  dorsal  field  black. 
Prosternal  spines  often  represented  by  small  conical  teeth.  Ovipositor 
feebly  upcurved  beyond  the  middle,  its  apex  median.  Length  of  body,  $ , 
22.5—24.4,  $,28;  of  pronotum,  $  and  9,  10—11;  of  tegmina,  $,  3.6— 
5.2;  of  hind  femora,  $,  23.9—24.8,  9,  26.5;  of  ovipositor,  17  mm.  Great- 
est width  of  pronotum,  3.8 — 4  mm. 

Known  only  from  a  series  in  the  Philadelphia  collections  tak- 
en at  Billy's  Island,  Ga.,  and  a  single  male  in  the  Morse  collec- 
tion from  Hastings,  Fla. 

II.     Idionotus  Scudder,  1894a,  179.     (Gr.,  "peculiar"  +  "back.") 

Medium  sized  species  having  the  vertex  more  than  one-half  as 
broad  as  interocular  space;  pronotum  not  greatly  produced  back- 
ward, its  disk  flat  and  with  a  submedian  U-shaped  transverse  sul- 
cus; lateral  carinae  sharp,  strongly  converging  near  apical  third 
of  pronotum  to  narrow  its  disk  to  nearly  one-half  the  caudal 
width ;  median  carina  present  behind  the  transverse  sulcus ;  front 
tibiae  armed  above  on  outer  margin  with  three  spines;  hind 
femora  more  than  twice  the  length  of  pronotum,  unarmed  be- 
neath ;  tegmina  overlapping,  as  long  as  or  longer  than  pronotum, 
male,  one-half  its  length,  female,  their  tips  broadly  rounded. 
Other  characters  as  given  in  key. 

284.     Idionotus  sphagnobum  (F.  Walker),  1869,  258. 

Pale  reddish-brown;  lateral  lobes  of  pronotum  blackish-fuscous,  the 
front  and  lower  margins  and  basal  third  pale  yellow;  sides  of  abdomen 
with  a  row  of  black  spots;  outer  face  of  hind  femora  with  fuscous  striae; 
hind  tarsi  and  sides  of  vertex  black  in  female.  Pronotum  narrow,  its  hind 
margin  broadly  rounded,  male,  subtruncate,  female.  Tegmina  dimorphic 
in  male,  in  the  macropterous  form  surpassing  tips  of  hind  femora.  Male 
with  cerci  cone-shaped,  armed  within  near  base  with  a  sharp  black  curved 
spine,  this  invisible  from  without;  supra-anal  plate  broad,  deeply  and  nar- 
rowly notched,  the  lobes  each  side  squarely  truncate;  subgenital  plate 
scoop-shaped,  with  a  deep,  broad,  triangular  apical  notch;  styles  subcylin- 
drical,  movable,  twice  as  long  as  broad.  Ovipositor  as  long  as  hind  femora, 
strongly  upcurved.  Other  characters  as  given  above.  Length  of  body,  $ . 
17 — 20,  9,  24.5;  of  pronotum,  $  and  9,  5.2 — 5.5;  of  tegmina,  ^ ,  6,  9,  2.5; 
of  hind  femora,  ^ ,  12,  9 ,  14.5;  of  ovipositor,  11 — 14  mm.  Width  of  pro- 
notum,  9,  front  margin,  2.7;  hind  margin,  3.7  mm.  (Fig.  199.) 


SUBFAMILY  V. DECTICIN.E. 


601 


This  interesting  Decticld  has  been  taken  on  several  occasions 
by  E.  M.  Walker  at  Ft.  William,  Ont.,  where  it  was  first  found  in 
rather  long  grass.  He  records  it  also  (1909,  210)  from  Aweme, 
Man.,  and  Millarville  and  Calgary,  Alta.  Caudell  informs  me 
that  his  Idionotus  drevipes  (1907,  396)  from  "Arctic  America"  is 


Fig.  199.     Idionotus  sphagnorum  (F.  Walker.)     a,  Male,   X   2.     (After  E.  M.  Walker.) 
h.  Female,    X    i-3.      (After   Caudell.) 

the  male,  and  his  Platycleis  fletcheri  (1907,  403)  the  female,  of 
I  sphagnorum.  The  known  range  of  the  species  extends  from 
northwestern  Ontario  to  western  Alberta  and  northward  to  Arctic 
America,  F.  Walker's  types  being  from  St.  Martin's  Falls,  Hud- 
son's Ba3'. 

Of  the  habits  of  /.  sphagnorum.  as  noted  at  Ft.  William,  E.  M. 
Walker  (1911)  says: 

"In  addition  to  open  grassy  places  it  occurs  also  in  paths  and  old  lum- 
ber roads  in  the  depths  of  spruce  swamps.  The  tree  growth  in  these 
swamps  consists  mainly  of  black  spruce,  interspersed  with  tamarack,  white 
cedar  and  balsam  fir.  With  the  exception  of  a  single  female,  which  I  found 
squatting  close  to  the  ground  on  a  path  in  the  swamp,  all  the  specimens 
taken  were  males,  and  were  all  traced  by  their  stridulation.  When  dis- 
covered, they  were  sometimes  found  perching  in  a  conspicuous  position 
upon  the  upper  side  of  a  leaf  or  twig  of  some  shrub,  a  few  feet  from  the 
ground,  but  several  times  the  sound  was  traced  to  the  trunk  of  a  tree,  and 
the  musician  was  in  some  cases  too  high  up  to  be  detected. 

"The  stridulation  of  this  grasshopper  is  a  soft  trill  of  little  volume, 
audible  at  a  distance  of  but  a  few  yards.  It  is  sometimes  continuous  for 
some  seconds,  but  is  generally  interrupted  rythmically,  the  divisions  being 
produced  at  a  rate  varying  according  to  the  amount  of  sunshine.  In  bright 
sunshine  I  counted  forty  in  fifteen  seconds,  the  rate  being  thus  two  and 
two-thirds  divisions  per  second,  but  on  an  afternoon  when  the  sun  was 
almost  wholly  overcast  the  rate  was  reduced  to  forty-one  or  forty-two  in 
thirty  seconds,  or  about  half  the  rate  in  sunshine.     When  close  to  the  strid- 
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ulating  insect  I  could  detect  that  there  were  no  absolute  pauses  between 
the  trills,  a  very  low  trilling  sound  filling  in  all  the  intervals.  The  rhythm 
is  not  always  quite  regular.  Sometimes  after  a  succession  of  trills  of  ap- 
parently equal  length  one  may  be  shortened  or  lengthened,  and  then  the 
regular  trilling  resumed." 

Subfamily  VI.    GRYLLACRINiE. 

Small  or  medium  sized  wingless  Tettigoniids,  in  our  species 
having  the  head  short,  globose,  face  vertical;  vertex  broad,  two- 
thirds  as  wide  as  interocular  space,  bluntly  rounded,  strongly  de- 
clivent;  pronotum  covering  only  prosternum,  its  lateral  carinse 
absent;  lateral  lobes  as  deep  as  long,  their  front  and  hind  mar- 
gins broadly  rounded  into  the  lower  one;  meso-  and  metanotum 
similar  to  dorsal  abdominal  segments,  their  hind  margins  trun- 
cate; fore  and  middle  femora  feebly  curved,  unarmed  beneath; 
fore  and  middle  tibiae  armed  with  four  long  distant  spines  on 
each  of  their  lower  carinse;  hind  tibiae  armed  with  four  or  five 
spines  on  each  carina.  Male  with  supra-anal  plate  thickened,  de- 
curved,  emarginate;  cerci  long,  slender,  awl-shaped;  subgenital 
plate  with  a  wide  deep  transverse  notch,  the  lateral  projections 
each  bearing  at  tip  a  short  obtuse  style.  Ovipositor  but  slightly 
longer  than  hind  femora,  strongly  curved  upward,  its  valves  com- 
pressed, acute. 

According  to  Kirby  the  subfamily  is  represented  throughout 
the  world  by  15  genera  and  about  240  nominal  species,  172  of 
which  belong  to  the  single  genus  Gryllacris.  But  one  genus  oc- 
curs in  the  United  States. 

I.     Camptonotus  Uhler,  1864,  548.     (Gr.,  "curved"  +  "back.") 

Form  similar  to  Ceuthophilus  Scudd.  Head  large,  oval,  much 
broader  than  pronotum,  not  deeply  sunken  into  it ;  eyes  elongate- 
ovate,  vertical,  situated  a  little  behind  the  basal  joint  of  antennae, 
and  exceeding  it  slightly  in  length;  maxillary  palpi  long,  the  last 
joint  as  long  as  preceding  one,  feebly  inflated  at  tip ;  antennae  at 
least  five  times  the  length  of  body;  dorsal  abdominal  segments 
subequal  in  length,  the  last  two  slightly  shorter;  legs  very  short, 
moderately  stout;  hind  femora  armed  beneath  with  two  to  six 
very  short  spines  on  each  carina;  tarsi  stout,  four-jointed,  with 
split  cushions  beneath,  the  first  joint  equal  in  length  to  the  two 
following  ones  conjoined.  Other  characters  as  given  under  sub- 
family heading.  A  single  species  is  known  from  the  eastern 
United  States. 
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285.     Camptoxotus     carolixexsis     (Gerstaecker),     1860,     276.       Carolina 
Leaf-roller. 

Size   medium;    form    rather   slender,    subcylindrical.     Reddish-brown 
above,  yellowish-white  beneath;  face  and  all  the  tibiae  and  tarsi  yellowish; 

femora,  especially 
the  middle  and  hind 
pair,  mottled  with 
dark  brown;  a  trans- 
verse bar  of  the  same 
color  on  the  three 
posterior  dorsal  seg- 
ments of  abdomen. 
Structural  characters 

Fig.   200.      Female.      X    2.      (Original.)  as  given  above. 

Length  of  body,  $,  13 — 14,  $,  12 — 15;  of  pronotum,  5  ,  3,  $,4;  of  hind  fe- 
mora, 5  and  9,  7.5 — 8;  of  ovipositor,  8 — 9  mm.  (Fig.  200.) 

Marion,  Parke,  Vigo,  Lawrence  and  Crawford  counties,  Ind. ; 
adults  Sept.  9 — Oct.  11;  nymphs,  July  15 — 22.  Probably  occurs 
sparingly  on  oak  shrubs  and  trees  throughout  southern  Indiana. 
Only  four  adults  and  the  same  number  of  nymphs  have  been  seen 
by  me.  The  nymphs  were  beaten  from  oak  shrubs.  While  eating 
lunch  beneath  a  sycamore  tree  in  Vigo  County,  Sept.  25,  1917,  a 
male  fell  from  the  tree  onto  my  neck;  the  others  were  found  on 
the  ground  beneath  oak  trees. 

Uhler  in  18G1  redescribed  the  species  as  Camptonotus  scudderi, 
his  types  being  from  near  Baltimore,  where,  he  says,  it  apjjears 
in  the  larval  state  as  early  as  the  first  of  August  and  reaches  ma- 
turity the  latter  part  of  September.  It  is  there  found  upon  oak 
trees,  where  it  is  said  to  spend  the  daytime  curled  up  in  the  leaves. 

Caudell  (1901e)  and  McAtee  (1908)  have  each  given  a  most 
interesting  account  of  the  leaf  rolling  habits  of  this  Camptonotus. 
The  former  first  found  the  nymphs  in  rolled  pai)aw  leaves  near 
Washington  in  July.  Later  he  placed  one  in  a  glass  tube  with 
some  willow  leaves  covered  with  plant  lice.  On  the  next  day  he 
found  that  it  had  constructed  for  itself  a  pocket  in  one  of  the 
leaves.    This  was  made: 

"By  cutting  the  leaf  through  on  each  side  to  the  midrib  and  at  right  an- 
gles to  it  and  again  one-third  of  an  inch  farther  along  the  midrib,  this  time 
the  incision  being  formed  at  an  angle  with  it.  The  flaps  thus  formed  on 
either  side  were  then  folded  together  and  their  edges  fastened  together  with 
silk-like  strands,  and  I  have  subsequently  seen  cases  with  one  end  com- 
pletely closed  by  a  solid  mat  of  this  silk.  The  manner  of  constructing  the 
pockets  or  rolls  is  not  uniform.  In  some  cases  the  incisions  are  made  near 
the  apex  of  the  leaf  and  then  only  the  two  basal  cuts  are  made,  the  tip  of  the 
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leaf  being  folded  back,  thus  making  the  terminal  cuts  unnecessary.     Some- 
times the  pocket  is  formed  altogether  on  one  side  of  the  midrib. 

"When  supplied  with  fresh  leaves  the  insect  at  once  commenced  making 
a  new  house,  cutting  with  its  mandibles  incisions  from  the  edge  of  the  leaf; 
then  grasping  the  thus  movable  edges  each  with  the  three  legs  on  each  side 
and  forcing  them  together,  it  spun  what  was  apparently  silk  thread  from 
the  mouth,  fastening  the  edges  together.  The  whole  performance  did  not 
take  five  minutes  after  it  was  begun.  The  insect  accurately  measured  the 
proper  places  for  the  cuts  by  placing  itself  on  the  leaf  and  realizing  how 
much  was  needed.  This  being  determined,  the  work  went  on  rapidly. 
Within  these  pockets  the  nymphs  live,  coming  out  mostly  at  night  to  feed 
on  plant  lice,  which  seem  to  form  their  entire  food  supply  during  their 
early  life." 

McAtee  found  C.  caroUnensis  in  numbers  in  August  on  Plum- 
mer's  Island,  Md.,  inhabiting  the  fruit  pods  of  the  bladder-nut, 
Staphylea  trifoUata  L.    Of  its  habits  he  says: 


Fig.  201.     Leaflet  of  bladder-nut,  Staplivlea  trifolia  L.,  rolled  by  Cam[>to)iotus  caroliiwnsis. 

(After  McAtee.) 

"Carefully  examining  the  first  pod  in  which  a  Camptonotus  was  found, 
it  was  seen  that  as  usual,  a  large  irregular  opening  had  been  made  in  one 
of  the  cells,  but  it  had  been  closed  by  a  loosely  constructed  door,  composed 
of  bits  of  the  pod  and  a  network  of  fine  spun  silk-like  threads.  The  locustid 
was  snugly  curled  within,  the  long  antennae,  to  my  surprise,  being  com- 
pletely withdrawn.  It  scuttled  about  when  the  pod  was  handled,  but  did 
not  attempt  to  bolt  out.  Several  other  pods  were  found  to  be  similarly 
inhabited. 

"Some  of  the  insects  and  twigs  of  Staphylea  were  brought  home  and 
in  a  large  jar  two  females  and  one  male  were  confined  with  a  twig  bearing 
several  entirely  uninjured  pods  and  many  leaves.  They  were  watched  for 
some  time  by  a  light  but  did  nothing  with  the  plant.  They  sometimes 
moved  nervously  about,  sometimes  sat  motionless,  but  they  also  spent 
much  time  cleaning  all  accessible  parts  of  the  body  (even  including  the  ovi- 
positor in  the  case  of  the  females),  with  the  mouth.     During  this  process 
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they  showed  wonderful  control  of  the  long  antennae,  which  after  being 
pulled  down  one  at  a  time  by  the  fore  legs,  by  great  muscular  power  at  the 
base  were  slowly  drawn  between  the  mandibles  for  their  whole  length.  The 
dexterity  with  which  they  manipulate  these  seemingly  unwieldy  appen- 
dages (which  are  about  five  times  the  length  of  the  body),  leaves  the  ob- 
server in  no  doubt  as  to  how  they  stow  them  away  in  the  cramped  con- 
fines of  their  improvised  retreats.  Leaving  the  locustids  in  darkness  for 
a  while,  no  change  was  noticed  upon  returning  except  that  the  male  had 
ensconced  himself  in  his  old  cell  in  a  pod  that  had  been  left  lying  on  the 
floor  of  the  receptacle.  From  it  he  was  reluctantly  dislodged.  They  were 
then  left  for  the  night.  In  the  morning  it  was  found  that  both  females 
had  made  cells  for  themselves,  not  however  in  the  pods,  but  in  leaves. 
Although  the  three  specimens  were  afterwards  confined  for  two  days  with 
uninjured  pods  and  no  leaves,  not  a  pod  was  disturbed.  Hence  it  is  not 
proven  that  the  locustids  enter  them  through  openings  of  their  own  mak- 
ing. Nevertheless,  it  is  very  probable  that  they  do  so;  certainly  they  have 
mandibles  equal  to  the  task." 


Fig.  202.  Pod  of  bladder-nut  with  walls  of  cell  cut  away,  showins;  a  Camp- 
tonotus  within.  At  upper  left  hand  part  there  is  a  woven  sheet  closing  the 
entrance    to    cell.      (After    McAtee.) 


The  known  range  of  C.  carolincnsis  is  southern,  extending  from 
Is'ew  Jersey  west  to  southern  Indiana  and  southwest  to  Clarks- 
ville,  Tenn.,  Thompson's  Mills,  Ga.,  Agricultural  College,  Miss.^ 
and  St.  Augustine,  Fla.,  a  single  male  from  the  last  named  place 
being  the  only  record  for  Florida.  For  so  wide  a  known  range 
the  records  are  very  few  and  usually  based  upon  single  specimens, 
though  about  Washington,  D.  C,  it  appears  to  be  common.  Brun- 
ner  (1888,  381)  records  it  also  from  Mexico,  but  probably  confused 
it  with  the  species  since  described  as  C.  af finis  Kehn. 
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Subfamily  VII.     rhaphidophoRINJE. 

The  Cave  and  Camel  Crickets. 

Wingless  Tettigoniids  of  medium  or  large  size  having  the  body 
robust,  subeylindrical,  more  or  less  curved ;  antennae  approximate 
at  base,  filiform,  of  excessive  length;  head  small,  subrotund,  re- 
ceived within  and  partly  covered  by  the  apical  portion  of  prono- 
tum;  vertex  short,  narrow,  usually  deflexed,  sometimes  tubercu- 
late;  pronotum  short,  without  lateral  carinae,  of  the  same  general 
form  as  the  meso-and  metanotum ;  lateral  lobes  much  longer  than 
deep,  their  front  and  hind  margins  broadly  rounded  into  the  lower 
one;  fore  and  middle  femora  slender,  usually  unarmed  beneath; 
hind  femora  very  robust,  armed  or  not,  the  angle  of  their  inser- 
tion on  the  inner  and  not  on  the  outer  side  beneath ;  hind  tibiae 
often  very  long,  armed  above  on  each  carina  with  numerous  short 

teeth,  and  usually  with  four  or 

^  more  long  movable  dorsal  spines, 

\^  \  their  tips  also  with  three  pairs 

\    \  of  apical  spurs  (Fig.  203)  ;  tarsi 

\       ^^^^^"^  long,    slender,    the    joints    com- 

\       \  pressed  without  pulvilli  beneath. 

\        \p^^^^^^  ^^upranal  plate  of  male  usually 

\        \  __^  —  3  in  great  part  concealed  beneath 

\         TT^  the  last  dorsal   segment.     Cerci 

\        \^^^^^ *  long,  slender,  tapering,  unarmed. 

A      .f^^ii^  5         Ovipositor  stout  at  base,  strong- 

Vo^ 6     ly  tapering  toward  apex,  which 

^  \y'..^^\Of^^^ w      is  usualh'  rather  blunt,  the  inner 

Fig.   203.     Hind  tibia  and  tarsus  of  ^alves  armed  beneath. 

Rhaphidophorina,  showing  the  dorsal  spines,  Tlio    cnhfimiK-    le    Tf»T-»i'o«an t«irJ 

1—5,  apical  spurs,  6—8  and  ventral  spines,  ^"^    hUUianill\     IS    leple^»eIUeU 

9 — 10,   of   tibia;    also  the   compressed  joints  i^,    oil    T>nrfe    nf   fllP  PJlvtll     hilt    it«4 

of  tarsus.      (After  Caudell.)  ^"   **'*   pai  IS   OI    Uie  eailll,    UUl    US 

species  are  more  numerous  in  the 
United  States  than  in  any  other  country.  Its  members  are  mainly 
nocturnal  or  crepuscular  in  habits,  living  in  caves,  quarries,  walls 
of  old  wells,  cellars,  crevices  of  stone  walls,  beneath  or  in  decay- 
ing logs  and  stumps,  hollow  trees  and  burrows  of  mammals  or 
reptiles.  Without  wings,  stridulating  organs  or  ears,  they  comprise 
a  group  of  queer  forms  among  our  Orthoptera.  Living  in  total 
or  semi-darkness  during  the  day,  they  move  silently  and  stealthily 
about  at  night,  guided  principally  by  their  long  antenme.  Their 
food  habits  and  life  histories  are  as  yet  practically  unknown  and 
offer  an  interesting  and  virgin  field  of  research  to  aspiring  stud- 
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ents,  especially  those  living  in  the  vicinity  of  caves  where  one  or 
more  species  of  the  group  can  usually  be  found  in  numbers.  The 
XJrincipal  information  concerning  the  North  American  forms  of 
the  subfamily  will  be  found  in  the  following  works :  Scudder, 
1861,  1862,  1894;  Brunner,  1888;  Packard,  1873,  1888;  Blatchley, 
1893,  1897,  1903 ;  Caudell,  1916 ;  R.  &  H.,  1916. 

Of  the  12  genera  recognized  by  Caudell  (1916)  as  inhabiting 
North  America  but  four  are  known  to  be  represented  in  the 
Eastern  States,  though  a  single  species  of  another  may  occur. 

KEY   TO   EASTERN   GEXERA   OJ'   RHAPHIDOPIIORIX.E. 

a.  Fore  femora  more  than  twice  as  long  as  pronotum;  last  joint  of  palpi 
scarcely  longer  than  third  and  cleft  beneath  only  apically;  lateral 
lobes  of  pro-,  meso-  and  metanotum  very  shallow,  not  covering  the 
corresponding  epimera   (Fig.  204.)  I.     Hadencecus. 

aa.    Fore  femora  less  than  twice  as  long  as  pronotum;  last  joint  of  palpi 
(except  in  Phrixocnemis)  distinctly  longer  than  third  and  usually 
cleft  beneath  for  almost  its  entire   length;    lateral  lobes  of  pro-, 
meso-  and  metanotum  deeper,  covering  in  great  part  the  epimera 
(Fig.  206.) 
6.     Hind  tibiae  armed  above  on  both  margins  with  very  numerous 
short,  close-set  teeth  of  subequal  length  and  one  longer  pair 
near  apical  fourth;  vertex  with  a  pair  of  conical  tubercles  be- 
tween the  antennae;    basal  joint  of  hind  tarsi  prolonged  above 
second  joint  into  a  short,  sharp  spine;  surface  pubescent  (Fig. 

205.)  II.       DiESTRAMMENA. 

bb.     Hind  tibiae  armed  above  with  short  teeth  and  several  pairs  of  long 

movable  spines;  vertex  not  or  feebly  tuberculate;  basal  joint  of 

hind  tarsi  not  prolonged  above;  surface  glabrous. 

c.     Second  hind  tarsal  segment  no  longer  than  deep,  subequal  in 

length   to   third;    hind   tibiae   shorter   or   at   most   but   little 

longer  than  hind  femora. 

d.      Fore  tibiae  armed  above  about  the  middle  of  the  inner  margin 

with  a  distinct  spine;  third  joint  of  palpi  shorter  than  fifth. 

III.     Udeopsylla. 

dd.    Fore  tibiae  not  armed  above;   third  palpal  joint  as  long  as 

fifth ;  hind  tibiae  with  five  or  fewer  short  teeth  between  the 

longer  dorsal  spurs.  Phrixocxejiis." 

cc.     Second  hind  tarsal  segment  distinctly  longer  than  deep,  third 

not  more  than  half  as  long  as  second;  front  tibiae  not  armed 

except  toward  apex;  hind  tibiae  usually  distinctly  longer  than 

hind  femora  and  with  numerous  serrations  between  the  longer 

dorsal  spurs,  IV.     Ceuthophilus. 


^^The  genus  Phrixocnemis  Scudder  (1891,  102)  is  here  included  since  it  may  be  rep- 
resented by  a  sinjfle  species  east  of  the  Mississippi,  as  the  female  type  of  P.  inhabilis 
Rehn  (19046)    (=P.  trucntentus  Scudder?)   was  taken  at   St.  Louis,  Mo. 
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I.     Hadenoecus  Scudder,  18C2,  439.     (Gr.,  ''the  nether  world" 

+  "to  dwell  in.") 

The  True  Cave  Crickets. 

Slender  bodied  cave  crickets  having  the  antennae  very  long  and 
slender  (80 — 100  mm)  ;  face  small,  perpendicular;  eyes  small, 
narrowly  triangular;  maxillary  palpi  very  long  and  slender,  sec- 
ond joint  twice  as  long  as  first,  third  twice  as  long  as  second,  and 
one-fourth  longer  than  fourth;  fifth  slightly  longer  than  third, 
its  apical  portion  thickened,  slightly  curved  and  feebly  cleft  be- 
neath at  tip;  vertex  armed  above  with  a  small  bilobed  tubercle; 
pronotum  short,  front  margin  rounded,  hind  one  truncate ;  lateral 
1  .bes  of  pronotum  longer  than  deep,  extending  but  slightl^y  below 
those  of  meso-  and  metanotum ;  fore  and  middle  legs  very  long  and 
slender,  their  femora  and  tibiae  subequal,  the  former  unarmed, 
tibiae  with  5 — 7  slender  spines  on  each  lower  carina;  hind  femora 
unarmed,  longer  than  body,  their  basal  half  much  swollen;  hind 
tibiae  one-third  longer  than  femora,  armed  above  on  each  carina 
with  numerous  very  fine,  close-set  inclined  teeth,  and  with  8  or  9 
pairs  of  much  longer  alternating  distant  movable  spines,  also 
armed  beneath  toward  apex  with  several  spines;  basal  segment 
of  hind  tarsi  longer  than  the  others  combined,  second  segment 
three  times  as  long  as  third.  Subgenital  plate  of  male  emarginate ; 
styles  wanting.  Ovipositor  swollen  at  base,  nearly  straight,  its 
apical  portion  feebly  upcurved. 

Two  species  of  these  long-legged  cave  insects  are  known,  both 
described  hy  Scudder  and  separated  by  him  (1894,  22)  as  follows: 

KEY  TO   SPECIES  OP   HADENCECUS, 

a.     Body  pale  testaceous;  ovipositor  nearly  or  quite  as  long  as  body;  sub- 
genital  plate  of  male  broadly  emarginate  at  apex. 

286.      SUBTEREANEUS. 

aa.     Body  dark  brown;   ovipositor  only  half  as  long  as  body;   subgenital 
plate  of  male  narrowly  emarginate  at  apex.  287.  puteaxus. 

286.     Hadencecus     subtebhaneus     (Scudder),     1861,     8.     Common    Cave 

Cricket. 

Form  subcylindrical,  arched,  rather  robust,  but  less  so  than  most  spec- 
ies of  CeutJiophilus.  Pale  yellowish-brown;  eyes  black;  dorsal  segments 
of  abdomen  often  with  more  or  less  transverse  fuscous  blotches.  Male 
cerci  as  long  as  last  four  dorsal  segments  of  abdomen,  strongly  tapering  to 
an  acute  point;  apex  of  subgenital  plate  with  a  deep  median  U-shaped  notch, 
the  projections  each  side  narrow,  cylindrical,  obtuse.  Apical  fifth  of  ovi- 
positor feebly  upcurved,  its  lower  margin  tapering  to  a  very  sharp  apex, 
the  inner  valves  serrulate  beneath.  Other  structural  characters  as  given 
above.  Length  of  body,    $    and    $,  16 — 20;   of  pronotum,  4 — 4.5;    of  fore 
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femora,  14 — 16;  of  hind  femora,  19—24;   of  hind  tibiae,  26—32;  of  oviposi- 
tor, 12—15  mm.     (Fig.  204.) 


Fig.    204.      Male.      Natural   size.      (After    Brunner.) 

Mammoth  Cave,  Kj.,  (Call).  This  is  a  true  cave  inhabiting 
species,  occurring  in  numbers  in  many  of  the  caves,  both  large  and 
small  in  Kentucky  and  adjoining  southern  states  but  not  as  yet 
taken  in  any  of  those  of  southern  Indiana.  Scudder's  types  were 
from  Mammoth  Cave,  where  it  appears  to  be  the  only  cave  cricket 
found,  and  of  them  he  wrote  (1861,  9)  :  "They  were  found 
throughout  the  cave  to  the  remotest  parts  (seven  miles  or  there- 
abouts), though  not  near  the  entrance,  especially  in  damp,  moist 
situations,  where  they  abound.  They  were  usually'  jumping  about 
with  the  greatest  alacrity  upon  the  walls,  where  only  they  are 
found,  and  even  when  disturbed,  clinging  to  the  ceiling,  upon 
which  they  walked  easily;  they  would  leap  away  from  approach- 
ing footsteps,  but  stop  at  a  cessation  of  the  noise,  turning  about 
and  swaying  their  long  antennae  in  a  most  ludicrous  manner,  in 
the  direction  whence  the  disturbance  had  proceeded.  The  least 
noise  would  increase  their  tremulousness  while  they  were  uncon- 
cerned at  distant  motions  unaccompanied  hj  sound,  even  though 
producing  a  sensible  current  of  air;  neither  did  the  light  of  the 
lamp  appear  to  disturb  them.  Their  eyes  are  perfectly  formed 
throughout,  and  they  could  apparently  see  with  ease,  for  they 
jump  away  from  the  slowly  approaching  hand,  so  as  to  necessitate 
rapidity  of  motion  in  seizing  them.  Late  in  Ot^tober,  females  were 
obtained  enormously  distended  with  eggs." 

Garman  (1894,  5)  says  that  H.  subterraneus  is  the  species  of 
cave  Orthoptera  "most  completely  adapted  to  life  in  the  caves.  It 
is  a  large  brown  creature  so  fragile  that  it  is  almost  impossible 
to  get  perfect  specimens.  Those  taken  alive  from  the  caves  in 
summer  invariably  soon  died,  probably  because  of  the  sudden 
change  of  temperature.  It  is  usually  most  abundant  a  short  dis- 
tance within  the  entrance  but  is  encountered  in  the  remotest 
depths  of  the  largest  caverns." 

Packard  (1888,  69)  recorded  H.  subterraneus  from  24  small 
caves  in  the  vicinity  of  Mammoth  and  also  from  Nickajack  Cave, 
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Tenn.  Many  of  these  were  found  close  to  the  entrances  and  he 
remarks  that  ''This  species  does  not  vary  perceptibly  either  in  its 
eyes  or  appendages,  whether  occurring  in  large  or  small  caves  or 
living  in  total  darkness  or  in  partial  daylight." 

Of  specimens  taken  in  White's  Cave,  Ky.,  he  (1889,  199)  wrote: 
"The  'taste  cups'  are  highly  developed  in  this  'cave  cricket,'  being 
rounded  papillae  with  the  nucleus  at  the  top  or  end.  There  are  more  than 
100  in  all  where  in  Ceuthophilus  there  are  only  nine  or  ten.  These  gusta- 
tory cups,  being  so  much  longer,  better  developed  and  much  more  numer- 
ous in  the  cave  Hadenoecus  than  in  Ceuthophilus,  which  lives  under  stones, 
etc.  out  of  doors,  it  would  seem  as  if  the  sense  of  taste  were  much  more 
acute  in  the  cave  dweller  than  in  the  out-of-doors  form,  though  it  does 
live  for  the  most  part  in  twilight." 

Garman  (1891)  mentions  a  pair  of  peculiar  gland-like  white 
flesh}^  appendages  protruding  from  slits  between  the  ninth  and 
tenth  dorsal  abdominal  segments  in  the  male  of  H.  subterraneus 
and  suggests  that  they  may  be  scent  glands,  "the  sense  of  smell 
being  best  calculated  to  bring  the  sexes  together  in  the  darkness 
of  the  caves." 

According  to  Caudell  (1916,  659)  the  Rhaphidophora  cavern- 
arum  Saussure,  of  which  H.  subterraneus  was  long  supposed  to  be 
a  synonym,  was  not  published  until  1862,  so  that  Scudder's  name 
has  priority  and  R.  cavernarum  is  a  synonym. 
287.     Hadencecus  puteanus  Scudder,  1877,  37. 

"Dark  fuliginous  brown,  slightly  tinged  with  castaneous.  Head  and 
under  surface  of  body  dull  luteous;  antennae  luteo-fuscous,  darkest  on  basal 
half;  palpi  slightly  infuscated  beyond  the  base.  Upper  surface  of  thorax 
and  abdomen  sparsely  covered  with  excessively  short  hairs,  giving  it  a 
punctulate  appearance.  All  the  femora  and  tibiae  brownish-fuscous,  the 
base  of  femora  and  extreme  tips  of  tibiae  a  little  paler;  tarsi,  as  well  as 
the  longer  tibial  spines,  pale  luteous.  Cerci  brownish-luteous;  ovipositor 
testaceo-luteous,  slender,  not  very  long,  in  the  apical  half  gently  tapering, 
the  tip  upcurved,  finely  pointed.  Length  of  body,  ^  ,  11,  $  ,  17;  of  antennae, 
^,60,  9,  80;  of  maxillary  palpi,  5,  7,  $,  9.5;  of  hind  tibiae,  ^ ,  18,  $, 
20,5;  of  cerci,  $,  4.6,  $,5;  of  ovipositor,  7.7  mm."     (Scudder.) 

The  types  were  from  North  Carolina  where  they  were  found 
under  boards  covering  an  old  well.  It  is  known  also  from  Corn- 
ing, Rockville  and  Allentown,  Pa.,  Thompson's  Mills,  Billy's  Is- 
land and  Rabun  Co.  Ga.,  and  Monticello;  Miss.  The  supra-anal 
plate  of  male  is  broadly  triangular,  and  has  on  each  side  above 
an  oblique  lozenge-shaped  raised  disk. 

II.     Diestrammena  Brunner,  1888,  298.     (Gr.,  "distorted.") 

The  Greenhouse  Camel  Crickets. 
Head  oblong,  as  broad  as  front  of  pronotum;  vertex  with  a 
pair  of  conical  tubercles  between  the  antennae,  these  about  twice 
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a^  loDg  as  the  basal  width ;  antennae  about  three  times  longer  than 
body,  second  segment  one-half  the  size  of  first ;  palpi  long,  slender, 
fifth  segment  nearly  twice  as  long  as  either  third  or  fourth,  which 
are  subequal;  lateral  lobes  of  pronotum  longer  than  deep,  their 
lower  margin  broadly  rounded,  meso-  and  metanotum  together 
barely  as  long  as  but  fully  as  deep  as  pronotum;  fore  femora 
armed  on  outer  side  of  apex  with  a  long  movable  spine ;  fore  and 
middle  tibise  with  one  or  two  movable  spines  beneath ;  hind  femora 
armed  on  lower  inner  margin  with  five  or  six  short  stout  spines; 
hind  tibise  and  tarsi  as  in  key.  Male  with  subgenital  plate  short, 
broad,  apically  truncate ;  styles  absent ;  cerci  long,  slender,  cylind- 
rical, tapering  to  a  point.  Female  with  apex  of  subgenital  plate 
triangularh-  notched ;  ovipositor  about  twice  as  long  as  pronotum, 
its  apical  half  genth'  upcurved  with  inner  valves  finely  crenate 
beneath  and  tips  acuminate.  Two  introduced  Asiatic  species  have 
bten  taken  in  the  greenhouses  of  this  country,  but  one  of  which 
has  become  established. 
288.     DiESTKAMMENA  JAPA>-iCA  nom.  nov.     Japanese  Camel  Cricket. 

Pale  brownish-yellow  mottled  with  chestnut-brown;  surface  pubescent 
with  very  fine  appressed  yellowish  hairs;  legs  long  and  slender,  the  fe- 
mora all  blotched  with  fuscous.  Front  femora  nearly  twice  as  long  as 
pronotum.  Hind  tibiae  longer  than  the  femora.  Ovipositor  scarcely  one- 
half  the  length  of  hind  femora.  Length  of  body,  male  and  female,  14 — 16; 
of  pronotum,  7;  of  front  femora,  13 — 14;  of  hind  femora,  23;  of  hind  tibiae, 
5,  28,  $,  26;  of  ovipositor,  11.5  mm.  (Fig.  205.) 


Fig.    J05.      Male.      Natural   size.      (After    Lugger.) 

This  is  the  species  hitherto  known  in  literature  as  Diestram- 
)iiena  marmorata  DeHaan  (1843,  217).  It  was  described  by  him 
ab  Locusta  marmorata  and  is  therefore  a  primary  homonym  of 
Locusta  (Scirfetica)  marmorata  Harris  (1841,  145).  A  new 
specific  name  is  therefore  necessary  for  DeHaan's  insect. 

While  this  species  is  not  known  to  have  been  taken  in  In- 
diana, it  doubtless  occurs  in  some  of  the  greenhouses  of  the  State, 
a«  Hart  (Ms.)  stated  that  it  was  common  in  those  of  Illinois  and 
a  specimen  is  at  hand  from  Ann  Arbor,  Mich.    It  is  a  Japanese 
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species  and  is  known  to  occur  from  New  England  west  to  Min- 
nesota and  Colorado.  Morse  (1919a,  28)  says  that  it  has  been 
introduced  ''into  greenhouses  and  cellars  in  several  parts  of  New 
England.  It  multiplies  rapidly  and  quickly  becomes  abundant, 
the  adults  and  young  occurring  throughout  the  year."  His  speci- 
mens were  from  Kennebunk,  Me.,  and  Danvers  and  Springfield, 
Mass.  It  has  been  taken  in  New  Jersey  (Weiss)  and  at  Clinton- 
ville  and  Springfield,  Ohio  (Kostir).  Lugger  (1898,  254)  said 
that  at  that  time  it  had  succeeded  in  finding  a  new  home  in  the 
Conservatory  of  the  State  University  at  Minneapolis,  and,  accord- 
ing to  Oestlund,  that  they  ''had  been  there  three  years  and  mul- 
tiply freely.  They  were  at  first  noticed  in  connection  with  a  ship- 
ment of  Japanese  umbrella  plants  from  Florida."  While  not  as 
yet  recorded  from  Florida,  the  above  would  indicate  that  they 
occur  in  greenhouses  in  that  State. 

A  single  specimen  of  Diestrammena  undcolor  Brunner 
(1888,  299),  the  Chinese  greenhouse  camel  cricket,  was  received 
by  Morse  from  a  greenhouse  at  Chicago  and  recorded  by  him 
(Psyche,  XI,  1904,  80).  It  differs  from  D.  japanica  in  its  nearly 
uniform  piceous  hue  and  in  having  the  front  femora  less  than  one- 
half  longer  than  pronotum.  It  is  liable  to  be  found  in  any  green- 
house that  imports  plants  from  China,  its  native  country. 
III.     Udeopsylla  Scudder,  1862a,  284.     (Gr.,  "ground"  +  "flea.") 

Robust  wingless  Orthoptera,  having  the  head  larger  and  body 
stouter  than  in  Ceuthophiliis ;  vertex  def lexed,  flattened  vertically ; 
antennse  slender,  not  much  longer  than  body,  the  third  joint  twice 
as  long  as  second;  eyes  small,  triangular,  the  apex  below;  third 
joint  of  palpi  longer  than  first  and  second  united,  but  shorter 
than  fifth,  fourth  half  the  length  of  third;  pronotum  one-half 
longer  than  either  meso-  or  metanotum;  hind  femora  flattened, 
broad  throughout  the  length,  rather  thin,  outer  lower  margin 
with  8  to  20  small  teeth,  inner  with  eight  or  more  longer  stouter 
ones;  hind  tibiae  armed  above  on  each  margin  with  four  long  al- 
ternating, movable  spines,  between  each  pair  of  which  are 
three  or  four  short  teeth;  apex  with  three  pairs  of  stout  spurs, 
the  inner  median  one  the  longer ;  hind  tarsi  with  first  and  fourth 
joints  subequal  in  length,  each  more  than  twice  as  long  as  second 
and  third  united. 
289.     Udeopsylla  robusta  (Haldeman),  1850,  346.     Robust  Camel  Cricket. 

Color  extremely  variable,  in  typical  rohusta  dark  brown  to  reddish- 
brown,  often  blotched  with  fuscous;  in  var.  nigra  Scudd.,  black  with  dor- 
sum of  pronotum  and  legs  often  paler;  in  var.  devius  Scudd.,  uniform  pale 
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reddish-brown.     Dorsal  segments  of  abdomen  with  numerous  small  scat- 
tered prickles  or  nodules.     Subgenital  plate  of  male  deeply  impressed  but 
not  cleft;  the  lobes  much  swollen  at  middle,  apex  feebly  notched.     Ovi- 
positor short,  very  stout  at  base, 
strongly  tapering  to  middle,  sub- 
equal  beyond,  the  apex  of  outer 
valves  obliquely  excised,  ending 
above   in   a   sharp   spine;    lower 
valves  armed  beneath  with  four 
slender,  unequally  spaced  teeth, 
< '  and  a  slender  decurved  terminal 

Fig.    206.      Female.      X     i-3.      (After   Lugger.)        j^qqj.       Length     Of    body,     $      and 

9,  18—26;  of  pronotum,  6—9;  of  hind  femora,  14—23;  of  hind  tibiae,  16— 
20;  of  ovipositor,  6.5—8  mm.  (Fig.  206.) 

This,  our  most  robust  camel  cricket,  varies  greatly  in  color 
and  size  and  has  therefore  been  described  under  nine  different 
names.  It  ranges  from  eastern  Illinois  north  and  west  to  Sas- 
katchewan. Idaho  and  Utah  and  south  and  west  to  Kansas,  Texas, 
New  Mexico  and  Pasadena,  Cal.  The  more  eastern  individuals 
are  mostly  of  the  black  variety,  U.  nigra  Scudd.  (1862a.  284). 
Specimens  of  this  form  are  in  the  Urbana  collection  from  numer- 
ous points  in  Illinois  (Hart  &  Malloch  Ms.)  while  the  brown  form, 
typical  robiista.  was  also  taken  at  Havana,  111.,  hy  Hart  from  be- 
neath logs.  Bruner  (1886)  says  of  its  habits:  ''This  'cricket'  is 
generally  to  be  seen  running  rather  sluggishly  over  plowed  fields 
and  along  old  roads  on  cloudy  days  or  during  early  morning  or  in 
the  evening  just  before  sunset.  It  is  nocturnal  in  habit  and  lives 
singly  in  burrows  which  it  digs  in  the  loose  soil. 

Caudell  (1916)  first  placed  the  different  forms  of  JJdeopsyUa 
under  one  species  and  in  addition  to  C/.  nigra  placed  the  following 
as  synonyms  of  TJ.  robusta;  Marsa  arena ta  F.  Walker  (1869,  254), 
Udeopsylla  compacta  Bruner  (1891,  38),  CeuthopJiilus  niger 
Scudd.  (1862,  437),  C.  devins  Scudd.  (1894,  99),  C.  politus  and  C. 
ater  Scudd.  and  Cock.  (1902,  56,  57)  and  Daihinia  gigantea  Bruner 
(1885,  127).  The  forms  U.  nigra  and  U.  devius  represent  color 
varieties  and  may  be  thus  labelled  if  the  student  so  desire. 

IV.     Ceuthophilus  Scudder,  1862,  433.     (Gr.,  "to  hide"  + 

"to  love.") 

The  Camel  or  Stone  Crickets. 

Wingless  Tettigoniidse  of  medium  or  large  size  with  a  thick 
body  and  arched  back ;  head  large,  oval,  bent  downward  and  back- 
ward between  the  front  legs;  antennae  long,  slender,  cylindrical, 
tapering  to  a  fine  point ;  eyes  subpyriform,  the  narrow  end  down- 
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ward,  placed  a  little  above  and  close  to  the  basal  joint  of  antennae; 
maxillary  palpi  long,  slender,  the  apical  joint  longest,  somewhat 
curved,  split  on  the  under  side  three-fourths  of  its  length,  which 
is  nearly  equal  to  that  of  the  two  preceding  taken  together ;  lateral 
lobes  of  pronotum  covering  the  corresponding  epimera ;  meso-  and 
metanotum  of  the  same  form  but  shorter  than  pronotum;  pros- 
ternum  unarmed;  fore  and  middle  femora  slender,  relatively 
short,  the  former  armed  beneath  on  lower  inner  carina  with  one 
to  four  short  spines,  the  latter  on  both  lower  carinae  with  two  to 
four  similar  spines;  hind  femora  thick,  heavy,  turned  inward  at 
base,  channeled  beneath,  with  the  margins  of  channel  either  ser- 
rate or  spined  in  males,  very  feebly  armed  in  females.  Male  with 
subgenital  plate  broad,  usually  emarginate  or  deeply  cleft,  rarely 
entire;  sometimes  with  a  pair  of  infracercal  or  podigal  plates, 
incurved  between  the  bases  of  the  cerci.  Ovipositor  nearly 
straight,  usually  stout  at  base,  and  strongly  tapering  to  middle, 
beyond  which  it  is  subequal,  the  outer  valves  obliquely  excised 
and  slightly  upturned  at  tip;  inner  valves  with  three  to  seven 
teeth  on  under  side  of  apical  fourth,  the  tips  of  the  valves  end- 
ing in  a  curved  tooth  or  "terminal  hook."  Cerci  of  both  sexes 
long,  slender,  usually  very  hairy. 

These  insects  are  seldom  seen  except  by  the  professional  col- 
lector. They  are  nocturnal  in  their  habits,  and  during  the  day 
hide  beneath  stones  along  the  margins  of  small  woodland  streams, 
or  beneath  logs  and  chunks  in  damp  woods,  in  which  places  sel- 
dom less  than  two,  nor  more  than  three  or  four,  are  found  asso- 
ciated together.  Being  wingless  thej  make  no  noise,  and,  like 
most  other  silent  creatures  are  supposed  to  be  deaf,  as  no  trace 
of  an  ear-drum  is  visible. 

That  they  are  well-nigh  omnivorous  in  their  choice  of  food,  J 
have  determined  by  keeping  them  in  confinement,  when  they  fed 
upon  meat  as  well  as  upon  pieces  of  fruit  and  vegetables,  seem- 
ingly preferring  the  latter.  The  majority  of  the  species  evidently 
reach  maturity  and  deposit  their  eggs  in  late  summer  or  early 
autumn,  as  the  full  grown  insects  are  more  common  then,  but 
have  been  taken  as  late  as  December  1st.  The  eggs,  which  are  sup- 
posed to  be  laid  in  the  earth,  usually  hatch  in  April,  but  some  are 
hatched  in  autumn  and  the  young  live  over  winter,  an  anomaly 
among  the  Tettigoniidae,  as  I  have  taken  them  on  a  number  of  oc- 
casions throughout  the  winter.  Several  of  the  species  inhabit 
caves  and  are  usually  of  larger  size,  with  longer  antennae  and 
smaller  compound  eyes  than  those  found  above  ground. 
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The  genus  Ceuthophilus  is  one  of  the  largest  among  the  Tet- 
tigoniidfp.  and  is  confined  to  North  America,  and  mostly  to  the 
United  States.  Scudder  (1894)  revised  it.  reducing  to  synonyms 
a  number  of  those  previously  described,  but  describing  so  many 
new  forms  that,  in  the  end,  he  had  57  species,  21  of  which  were 
ascribed  to  the  eastern  states.  His  key  and  descriptions  were 
based  mainly  on  slight  differences  in  the  relative  length  of  the 
fore  and  middle  femora  and  hind  tibiae;  the  spination  of  the  hind 
femora  and  other  variable  characters,  so  that  the  key  is  practi- 
cally worthless.  A  number  of  his  nominal  species  were  based 
upon  nymphs,  in  some  of  which  the  structural  characters  differ 
much  from  those  of  the  adult. 

On  account  of  the  great  number  of  forms,  the  absence  of  teg- 
mina  and  wings,  the  similarity  of  hue  and  general  facies,  the  study 
of  this  genus  has  been  by  far  the  most  difficult  part  of  this  work, 
and  the  results  in  the  end  are  not  on  the  whole  satisfactory. 
Scudder  in  his  key  did  not  take  into  consideration  the  characters 
pertaining  to  the  secondary  genital  organs,  which  I  have  mainly 
used  and  which  I  have  found  far  more  stable  than  in  most  other 
groups  of  Orthoptera.  My  studies  have  shown  that  the  adult 
males  are  quite  readily  separated  by  the  variation  in  the  form 
of  the  subgenital  and  supra-anal  plates  and  the  last  dorsal  seg- 
ment of  abdomen,  while  the  females  can  usually  be  distinguished 
by  the  form  and  arrangement  of  the  teeth  on  the  inner  valves  of 
the  ovipositor.  As  the  two  sexes  are  colored  alike  and  are 
usually  found  in  close  proximity,  the  student  who  collects  his  own 
specimens  will  find  little  difficulty-  in  placing  the  females  by  the 
key  given  below,  which  pertains  mainly  to  the  male  sex.  The  color 
characters  vary  so  greatly  according  to  age  and  environment  that 
except  in  latens,  hrevipes,  iihleri  and  one  or  two  others,  they  can- 
not be  used  in  a  key,  while  the  armature  of  the  lower  carinae  of 
hind  femora  is  constant  only  in  nigricans,  brevipes  and  tenestris. 
Many  of  the  records  in  the  local  lists  hitherto  published  are  based 
on  wrong  identifications  and  the  known  range  of  the  various 
species  is,  therefore,  difficult  to  state.^* 

KEY  TO  EASTEBX   SPECIES  OF  CEUTHOPHILUS. 

a.  Each  inner  valve  of  ovipositor  with  six  or  seven  very  short  and  api- 
cally  rounded  teeth;  ovipositor  shorter  than  fore  femora;  male 
unknown.  290.     ensifeb. 

aa.  Each  inner  valve  of  ovipositor  with  four  (rarely  three  or  five)  teeth 
and  a  terminal  hook,  the  tips  of  teeth  acute  (PI.  VII,  i — s)  except  in 
tenebrarum. 


"*A11   the    drawings    for    the   original   illustrations   showing   the    structure   of    abdominal 
appendages  of  Ceuthophilus  were  made  by  Dr.  H.  Fox. 
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Plate  vi. 


Plate  VI.  a — i,  Showing  form  of  male  subgenital  plates  of  Ceuthophilus;  a,  of  C.  ni- 
gricans;^ b,_  maculatus;  c,  tenebrarum ;  d,  rehcbi;  e,  uhleri;  f,  gracitites;  g,  latens;  h, 
terrestris;  i,  emeus,  j,  Posterior  dorsal  view  of  extremity  of  male  abaoraen  of  C.  tene- 
brarum showing — p,  podigal  plates  lying  between  the  bases  of  the  cerci,  c,  and  in  front 
of  the  bilobed  subgenital  plate,  g.  k — n,  Showing  form  of  male  supra-anal  plates;  k,  of 
C.  nigricans;  1,  latens;  m,  seclusus;  n,  rehcbi.  o,  Side  view  of  last  dorsal  segment  of 
C.   seclusus  showing  its   upward   turn.      (Original   drawings   by    Fox.) 
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Plate  vii. 


Plate  VII.  Structures  of  Ceuthophilus.  a,  Male  supra-anal  plate  of  gractlipes.  b — h. 
Dorsal  views  of  last  dorsal  plate  of  males;  b,  of  gractlipes;  c,  nigricans;  d,  maculatus; 
e,  rehebi;  f,  latens;  g,  seclusus;  h,  ccecus;  in  c  the  last  dorsal  visible  is  the  eighth,  in  the 
others  the  ninth,  i — s,  Outlines  of  apical  portion  of  ovipositors  showing  number,  form 
and  arrangement  of  teeth  of  each  inner  valve;  i,  nigricans;  j,  maculatus ;Y,  brezipes;  1, 
tenebrarum;  m,  dazisi;  n,  rehebi;  o,  uhleri;  p,  seclusus;  q,  latens;  r,  gractlipes;  s,  c<ecus; 
1  and  m  are   of   the   full   ovipositor.      All  greatly   enlarged.      (Original   drawings  by   Fox.) 
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b.  Subgenital  plate  of  male  entire,  scoop-shaped  (PI.  VI,  a);  hind 
femora  of  male  armed  on  each  lower  carina  with  25  or  more 
small,  nearly  equal  teeth;  ovipositor  with  four,  rarely  five,  slen- 
der, nearly  equally  spaced  teeth  on  each  valve,  the  terminal 
hook  sometimes  bifid  (PI.  VII,  i.)  291.     nigbicans. 

6&.    Subgenital  plate  of  male  either  narrowly  and  deeply  cleft  or  with 
a  wide,  V-shaped  emargination  between  its  lobes  (PI.  VI,  b,  f) ; 
hind  femora  of  male,  except  in  terrestris,  not  armed  as  in  nig- 
ricans, 
c.     Hind  margin  of  ninth  dorsal  of  male  broadly  and  deeply  emar- 
ginate  (PI.  VII,  d) ;  hind  tibiae  of  adult  male  distinctly  bowed 
or  curved  on  basal  third;   teeth  of  ovipositor  triangular,  of 
equal  size,  widely  and  unevenly  spaced  (PI.  VII,  ;.) 

292.    "MACULATUS. 

cc.     Hind  margin  of  ninth  segment  usually  entire,   rarely  with  a 
small  median  notch  or  shallow  concavity;  hind  tibiae  not  dis- 
tinctly bowed  except  occasionally  in  adult  males  of  gracilipes. 
d.     Male  with  a  pair  of  prominent  scoop-shaped  or  broadly  spatu- 
late,  infracercal  or  podigal  plates  between  the  bases  of  the 
cerci  (PI.  VI,  ;) ;  subgenital  plate  thin,  membranous,  deeply 
cleft,  the  inner  edges  of  its  lobes  feebly  overlapping,  their 
tips     broadly     and      obliquely     rounded      and      incurved 
(PI.  VI,  c.) 
e.     Hind  femora  stout,  distinctly  shorter  than  body,  their  lower 
outer  carina  with  about  15  very  short  unequal  teeth;  gen- 
eral color  pale  brown  mottled  with  paler  yellow  but  not 
with  fuscous.  293.     bbevipes. 

ee.     Hind  femora  more  slender,  almost  as  long  or  longer  than 
body,  their  outer  carina  armed  with  7  to  10  stouter  un- 
equal, very  unevenly  spaced  teeth;  general  color  reddish- 
brown  mottled  with  fuscous. 
/.     Ovipositor  slender   throughout   but   feebly   tapering,   the 
tips  of  outer  valves  bluntly  obliquely  rounded;  teeth  of 
inner  ones  slender,  unevenly  spaced,  une<iual  in  size, 
often  apparently  very  obtuse  (PI.  VII,  I.) 

294.      TENEBRABUM. 

ff.  Ovipositor  much  swollen  at  base,  strongly  tapering,  tips 
of  outer  valves  acute,  upcurved;  teeth  of  inner  ones 
triangular,  acute,  subequal  in  size  and  evenly  spaced 
(PI.  VII,  m.)  295.     DAVisi. 

dd.    Male    with  infracercal  or  podigal  plates  very  short  or  invisible ; 
lobes  of  subgenital  plate  with  tips  not  thin,  nor  broadly 
rounded  and  incurved. 
-  g.    Each  inner  valve  of  ovipositor  armed  with  but  three  teeth 

and  a  terminal  hook  (PI.  VII,  n) ;  supra-anal  plate  of 
male  tongue-shaped,  its  apex  subtruncate  and  with  a 
slight  median  notch  (PI.  VI,  n) ;  terminal  claws  of  hind 
tarsi  less  than  half  the  length  of  their  supporting  seg- 
ment. 296.      BEHEBI. 

gg.    Each  inner  valve  of  ovipositor  armed  with  four  teeth  and 
a  terminal  hook. 
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h.     Hind  femora  of  male  distinctly  longer  than  body,  very 
stout,  strongly  projecting  behind  the  body,  the  upper 
inner  and  outer  faces  of  their  apical  halves  distinctly 
scabrous   or    roughened   with   numerous    small    raised 
points;   general  color  above  reddish-brown,  never  with 
a  strongly  contrasting  median  paler  stripe, 
i.     Surface  of  male  dull,  not  polished  or  shining;  teeth  of 
ovipositor  narrow,  the  basal  one  remote  from  the  sec- 
ond   (PI.   VII,   0.)  297.      UHLERI. 

ii.  Surface  of  male  strongly  shining;  female  unknown;  ter- 
minal claws  of  hind  tarsi  three-fourths  the  length  of 
their  supporting  segment.  298.     spinosus. 

hh.     Hind  femora  of  male  not  distinctly  longer  than  body  and 
at  the  same  time  very  stout  and  strongly  scabrous;  up- 
per surface  of  body  with  distinct  blackish  or  fuscous 
markings,  these  often  so  arranged  as  to  leave  a  paler 
median  line  on  thoracic  segments. 
;.     Supra-anal  plate  of  male  short,  wide,  deeply  notched  at 
middle,  the  lobes  each  side  of  notch  produced  into  a 
sharp  acute  spine  (PI.  VI,  m) ;  middle  of  ninth  dorsal 
of  male   prolonged,   curved  and   upturned    (PI.   VII, 
g) ;   teeth  of  ovipositor  short,  widely  separated,  the 
basal  one  the  smaller  and   remote  from  the  second 
(PI.  VII,  p.)  299.     SECLUsus. 

jj.     Supra-anal   of  male  not  notched   and  armed   as   in  j; 
ninth  dorsal,  if  prolonged,  not  curved. 
fc.     Subgenital  of  male  so  cleft  as  to  leave  a  wide,  deep, 
V-shaped  notch,  this   in  great   part  filled  with  a 
membrane   (PI.  VI,  f) ;   middle  of  ninth  dorsal  of 
male  distinctly  projecting  beyond  the  eighth    (PI. 
VII,  b.) 
I.     Teeth    of    ovipositor    closely    and    evenly    spaced, 
broadly    triangular,    tapering    regularly    to    an 
acute  tip  (PI.  VII,  q)  ;  hind  margin  of  projection 
of  ninth  segment  of  male  rounded  and  with  a 
minute  median  notch  (PI.  VII,  f);   thoracic  seg- 
ments very  dark  and  with  a  wide  pale  median 
stripe.  300.     latexs. 

II.     Teeth  of  ovipositor  unevenly  spaced,  the  basal  one 
distinctly  more  remote  from  the  second  than  the 
others  from  one  another  (PI.  VII,  r) ;  middle  of 
ninth  dorsal  truncate  or  nearly  so  (PI.  VII,  6) ; 
median  pale  stripe  narrow  or  absent, 
m.     Fore  femora  of  male  not  over  one-half  longer 
than  pronotum;   teeth  of  ovipositor  triangular, 
not  suddenly  constricted   at  middle;    antennae 
distinctly  less  than  four  times  the  length  of 
body;  basal  third  of  hind  tibiae  of  adult  males 
usually  bowed;  thoracic  segments  often  with  a 
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narrow  pale   median  stripe;    species  not  cave 

inhabiting, 
n.  Hind  femora  stouter  and  shorter,  not  over 
four  times  longer  than  broad;  supra-anal 
plate  short  oval  or  subcircular,  concave  only 
at  center,  its  hind  margin  not  broader  than 
the  middle  (PI.  "VII,  a.)  301.  gbacilipes. 
nn.  Hind  femora  very  slender,  more  than  five 
times  as  long  as  broad;  supra-anal  plate  fan- 
shaped,  concave  across  its  full  width,  the 
hind  margin  much  broader  than  the  middle. 

301a.      HERDS 

mm.  Fore  femora  three-fourths  or  more  longer  than 
pronotum;  teeth  of  ovipositor  suddenly  con- 
stricted at  middle,  their  apical  halves  very 
slender;  antennae  of  males  four  or  more  times 
the  length  of  body;  hind  tibiae  straight;  tho- 
.  :  racic    segments    never    with    a    pale    median 

stripe;  cave  inhabiting  species.  302.     stygius. 
fcfc.     Subgenital  plate  deeply  and  narrowly  cleft  without  a 
wide  V-shaped  notch  (PL  VI,  h,  i) ;  middle  of  ninth 
dorsal  but  feebly  projecting  beyond  the  eighth. 
0.     Hind  femora  of  male  armed  with  25  to  30  small 
subequal,  unevenly  spaced  teeth  on  each  lower 
carina;    subgenital    plate    narrow,    deeply    cleft, 
each  lobe  ending  in  a  short,  cylindrical  projec- 
tion, these   subparallel  and  subcontiguous  their 
tips  curved  outward    (PI.  VI,  h) ;    teeth  of  ovi- 
positor short,  triangular,  the  basal  one  one-half 
more   distant   from  the  second   than   the  others 
from  one  another.  303.     terrestbts. 

00.     Hind  femora  with  eight  to  15  unequal  teeth  on  each 
lower  carina;    subgenital   plate  broad,   its  lobes 
feebly  diverging  to  form  a  shallow  apical  notch, 
which  is  not  filled  with  a  membrane  as  in  fc  (PI. 
VI,  i.) 
p.     Ovipositor  with   rather  stout,   triangular,   nearly 
equally    spaced    teeth,    terminal    hook    short, 
stout,  feebly  decurved;    lobes  of  male  subgeni- 
tal with  outer  angles  prolonged  but  not  diverg- 
ent;   inner  median  spurs  of  hind  tibiae  nearly 
one-half  longer  than  basal  joint  of  hind  tarsus. 

304.      LATIBIJLI. 

'  pp.     Ovipositor  with  long,  feebly  curved,  very  slender 

needle-like  teeth,  terminal  hook  very  slender, 
strongly  decurved  (PI.  VII,  s) ;  lobes  of  sub- 
genital plate  with  outer  angles  ending  in  short, 
strongly  divergent  cylindrical  projections  (PI. 
VI,  i) ;  inner  median  spurs  of  hind  tibiae 
shorter  than  basal  joint  of  tarsus. 

305.      CMCVB. 
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290.     Ceuthophilus  ensifeb  Packard,  1881,  882. 

Female. — Size  rather  small;  form  slender.  Dull  brownish-yellow, 
maculate  with  fuscous,  especially  on  sides  and  hind  margins  of  abdominal 
segments;  pronotum  with  a  large  blackish  T-shaped  median  spot;  hind 
femora  with  oblique  bars  and  subapical  ring  of  fuscous.  Fore  femora  about 
twice  as  long  as  pronotum,  the  lower  inner  carina  with  three  or  four 
spines;  middle  femur  with  three  spines  on  outer  and  four  on  inner  carina. 
Hind  femora  slender,  shorter  than  tibiae,  slightly  less  than  twice  as  long  as 
fore  femora,  outer  face  with  a  few  scattered  small  nodules,  both  lower 
carinae  armed  with  a  few  small  distant  slender  teeth.  Ovipositor  short, 
less  than  two-thirds  the  length  of  hind  femora,  its  apical  third  slender,  up- 
curved,  apex  acute;  inner  valves  armed  with  six  or  seven  very  short  and 
broad  apically  rounded  teeth,  the  basal  one  one-half  more  distant  from  the 
second  than  the  intervals  between  the  others;  terminal  hook  very  small, 
feebly  decurved.  Length  of  body,  $,  19.5 — 22;  of  pronotum,  5.2;  of  fore 
femora,  10;  of  hind  femora,  18.7 — 20;  of  hind  tibiae,  20;  of  ovipositor. 
7 — 8  mm. 

Known  definitely  only  from  the  Xickajack  Cave,  Tenn.,  one  of 
the  two  female  types  being  an  alcoholic  specimen  in  the  Cambridge 
Museum.  Very  distinct  from  all  other  species  in  the  armature  of 
the  ovipositor,  which  is  crenulate,  not  serrate  in  character.  Aside 
from  the  type  localit}'  this  species  has  been  recorded  only  from 
Sugar  Grove  and  Columbus,  Ohio  (Kostir),  but  this  record  is  due 
to  an  error  in  identification,  an  examination  of  the  specimens 
showing  them  to  be  C.  tenebrarum  Scudd. 

291.     Ceuthophilus   nigbicans   Scudder,   1894,   61.     Yellow-bellied   Camel 
Cricket. 

Size  medium,  form  robust.  Upper  surface  fuscous-brown,  more  or  less 
mottled,  especially  on  abdomen,  with  paler  spots;  pronotum  with  a  median 
stripe,  often  obscure,  of  dull  yellow,  this  sometimes  extended  back  onto  the 
abdomen,  but  there  usually  much  interrupted;  face,  lower  halves  of  lateral 
lobes  of  pro-  meso-  and  metanotum,  sides  of  abdomen  and  under  surface 
uniform  dull  yellow;  hind  femora  with  vague  oblique  fuscous  stripes,  the 
basal  third  paler.  Head  short,  vertex  flattened,  its  terminal  cone  blunt, 
not  compressed.  Fore  femora  but  slightly  longer  than  pronotum.  Hind 
femora  of  male  stout,  about  as  long  as  body,  equally  curved  above  and  be- 
neath, armed  as  described  in  key;  of  female  more  slender,  with  a  number 
of  very  fine  teeth  on  apical  third  of  both  lower  margins.  Hind  tibiae  slen- 
der, straight,  about  as  long  as  femora.  Male  with  supra-anal  plate  trian- 
gular, tongue-shaped  (PI.  VI,  k);  subgenital  plate  scoop-shaped,  its  apex 
rounded,  entire,  sometimes  impressed  behind.  Ovipositor  half  or  more  as 
long  as  hind  tibiae,  straight,  rather  strongly  tapering,  tip  of  upper  valves 
acute,  slightly  upcurved;  inner  valves  armed  as  in  key  and  PI.  VI,  i. 
Length  of  body,  $  and  $,  12.5 — 14;  of  pronotum,  $,  4.4 — 6,  9,  4.6 — 6;  of 
fore  femora,  $,  5 — 6.5,  $,  5 — 5.6;  of  hind  femora,  $,  12 — 16,  $,  10.5 — 
13.5;  of  hind  tibiae,  $,  12 — 15.5,  $,  11.5 — 13;  of  ovipositor,  6 — 7.5  mm. 
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Putnam  Co.,  Ind.;  North  Madison,  Conn.  {W.  8.  B.)  ;  Cabin 
John  Run,  Md.  and  Alexandria  Co.,  Va.,  Sept-,  trapped  in  mo- 
lasses jar  (Davis).  This  is  the  species  usually  known  as 
CeuthopMlus  neglectus  Scudder  (1894,  67),  an  examination  of  the 
types  of  both  showing  them  to  be  the  same,  the  name  nigricans 
having  a  six-page  priority  in  Scudder's  1894  paper.  The  unique 
male  type  of  nigricans  from  Tyrone,  Ky.,  in  the  Agricultural  Ex- 
periment Station  collection  at  Lexington,  Ky.,  is  a  small,  rather 
dark,  compact-bodied  individual,  but  in  the  distinctive  form  of 
subgenital  and  supra-anal  plates  and  in  the  armature  of  hind 
femora,  it  agrees  in  every  respect  with  the  Ithaca,  New  York  type 
of  C.  neglectus  in  the  Scudder  collection. 

The  known  range  of  C.  nigricans  extends  from  New  England 
and  Ontario  west  to  central  Indiana  and  Kentucky,  and  south  to 
Orange,  Va.  R.  &  H.  (1916,  277)  state  that  C.  neglectus,  the 
synonym,  is  one  of  the  more  abundant  if  not  the  most  abundant 
species  of  the  genus  in  the  region  above  mentioned.  Morse  (1919a) 
says  that  it  probably  occurs  throughout  New  England  in  wood- 
lands, and  (1919)  that  the  male  "can  usually  be  recognized  at 
once  by  the  yellowish  color  of  the  underparts,  and  by  having  the 
ninth  tergum  completely  hidden  by  the  crescentically  thickened 
parabolic  margin  of  the  eighth  tergum ;  and  in  the  subgenital  plate 
being  short,  scoop-shaped,  with  thickened  semicircular,  nearly 
horizontal  margin." 

Walker  (1905,  117)  records  a  single  pair  of  half -grown  young 
of  C.  neglectus  from  Niagara  Glen,  Out-  About  Washington,  D.  C. 
it  is  the  dominant  species  of  the  genus,  mating  September  24  and 
eggs  laid  September  29.  West  of  New  York  nigricans,  as  neglectus, 
has  heretofore  been  recorded  only  from  Jefferson,  Ohio  (Kostir). 
It  is  the  C.  terrestris  of  my  former  work  (1903,  406),  specimens 
having  been  so  identified  for  me  by  Scudder,  who  confused  his 
terrestris  and  neglectus.  The  young  are  darker  and  more  macu- 
late with  yellow  than  the  adults. 

292.     Ceuthophilus    maculatus     (Harris),    1841,    126.      Spotted    Camel 

Cricket. 

Size  medium,  form  robust.  Dark  sooty-brown,  with  often  a  median  stripe 
of  paler  brown  on  thoracic  segments;  below  dull  brownish-yellow;  dorsal 
surface  of  abdomen  with  a  number  of  small  yellow  spots,  these  often  con- 
fluent and  sometimes  in  regular  transverse  rows;  antennae  and  legs  pale 
reddish-brown;  hind  femora  with  numerous  narrow  oblique  dark  brown 
bars.  Vertex  ending  in  a  subdepressed  triangle.  Fore  femora  one-fourth 
to  one-third  longer  than  pronotum.  Hind  femora  about  the  length  of  body, 
outer  carina  in  male  with  8  to  15  unequal,  rather  coarse  teeth,  inner  carina 
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with  about  the  same  number  of  much  smaller  subequal  teeth;  female  with 
a  number  of  small,  inconspicuous  spinules  on  each  carina.  Hind  tibiae 
slightly  longer  than  femora,  the  basal  third  in  adult  males  distinctly  ar- 
cuate or  bowed.  Male  supra-anal  plate  with  basal  portion  corneous,  widely 
forked,  the  interval  between  the  forks  membranous,  the  apex  truncate; 
subgenital  plate  wide,  deeply  cleft,  the  interval  membranous,  the  outer 
angle  of  each  lobe  thickened,  broadly  rounded,  projected  obliquely  outward 
(PI.  VI,  b.)  Ovipositor  two-thirds  as  long  as  hind  femora,  gently  tapering, 
the  tips  of  outer  valves  slightly  upturned;  inner  valves  armed  as  in  key 
and  PI.  VII,  ;,  the  terminal  hook  decurved.     Length  of  body,   $,  14 — 15.5, 

2  ,  16 — 19 ;  of  pronotum,  $  ,  4.6 — 
5,  $,  4.8 — 6;  of  fore  femora,  $ 
and  5,  6 — 7;  of  hind  femora,  $ 
and  9,  15 — 16;  of  hind  tibiae, 
16—17;  of  ovipositor,  9.3—10 
mm.  (Fig.  207.) 

Fig.    207.      Female.      (After    Lugger.) 

Frequent  throughout  southern  Indiana,  June  28 — Sept.  7; 
not  as  yet  taken,  though  doubtless  occurs  in  the  northern  coun- 
ties. It  is  found  beneath  logs  and  stones  in  both  dry  and  moist 
situations.  The  known  range  of  this  stone  cricket  is  northern, 
extending  from  Nova  Scotia  and  New  England  west  to  Minnesota 
and  Colorado  and  south  to  Kentucky,  Missouri  and  Kansas. 
Some  of  the  southern  and  western  records  are.  however,  doubtful. 

Piers  (1918,  326)  calls  it  ''an  ungainly  insect  with  a  cringing 
attitude,"  and  records  specimens  taken  by  Gooderham  at  Truro 
and  Granville  Ferry,  N.  S.  in  August.  Walker  found  it  in  Quebec 
associated  with  terrestris  under  flat  stones  at  the  bottom  of  a 
wooded  hill  and  also  at  Niagara  Glen.  Ont.  Morse  (1919a)  calls 
il  "Our  commonest  camel-cricket,  probably  found  throughout  New 
England;  gregarious  under  stones,  logs  and  in  cellars."  Lugger 
says  it  is  the  most  abundant  species  in  Minnesota  and  Bruner  re- 
ports it  as  occurring  rather  commonly  in  eastern  and  middle 
Nebraska.  The  most  definite  southeastern  record  which  can  be 
found  is  that  of  Smith  (1910,  180)  from  Morris  Plains  and  Ft- 
Lee,  N.  Jer. 

The  C.  latchricola  and  C.  bicolor  Scudder  (1894,  37,  72)  are  in 
my  opinion  synonyms  of  maciilatus.  The  former  is  represented  in 
the  Cambridge  collection  by  only  two  females.  At  Lexington, 
Ky.,  there  are  however  a  nymph  and  two  adult  males  and  two  fe- 
males labelled  by  Scudder  as  latchricola.  The  males  have  the 
concave  ninth  dorsal  and  bowed  hind  tibiae  of  maculatus.  The 
subgenital  differs  slightly  in  the  form  of  the  apical  notch,  it  being 
more  U-shaped  and  with  a  shorter  intervening  membrane  than  in 
t^  pical  maculatus.    Two  or  three  of  the  spines  of  the  outer  carina© 
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of  hind  femora  are  much  swollen  at  base,  a  worthless  character, 
used  by  Scudder  in  his  key.  One  of  the  females  is  a  typical 
rnaculatus;  the  other  more  robust  and  with  inner  valves  of  oviposi- 
tor with  but  three  teeth  and  terminal  hook  is  a  specimen  of  C. 
rehehi  described  below.  G.  hicolor  was  based  upon  a  single  im- 
mature male  of  C.  rnaculatus  taken  at  Bee  Spring,  Ky.  and  now  in 
the  Cambridge  collection. 

293.  Ceuthophilus    bbevipes    Scudder,    1862,    434.     Short-legged    Camel 
Cricket. 

Small  for  the  genus;  compact,  robust.  Pale  dull  brown,  thickly 
marked  with  rather  large  yellowish  spots,  these  arranged  in  a  cross-row  on 
each  abdominal  segment  and  scattered  irregularly  over  the  hind  femora, 
aggregated  near  the  knee  to  nearly  form  a  pale  ring;  thoracic  segments 
less  mottled  than  abdomen,  the  pronotum  sometimes  with  a  narrow  median 
pale  stripe;  face,  palpi  and  under  surface  uniform  dull  yellow.  Fore  and 
middle  legs  subequal.  Hind  femora  very  short  and  stout,  both  lower 
carinae  armed  with  10  to  15  very  minute  unequal  teeth,  male,  almost  un- 
armed, female.  Hind  tibiae  slightly  longer  than  femora,  their  inner  mid- 
dle apical  spur  almost  as  long  as  basal  joint  of  tarsi.  Supra-anal  plate  of 
male,  membranous,  triangular,  prolonged  between  the  cerci,  its  sides  and 
apical  margin  subangulate;  infracercal  or  podigal  plates,  strongly  devel- 
oped, oblong-spatulate,  curved  inward,  their  tips  attingent;  subgenital  plate 
deeply  cleft,  its  lobes  thin,  membranous,  contiguous  or  feebly  overlapping, 
their  tips  separated  to  form  a  small  apical  notch,  each  tip  broadly  and  ob- 
liquely rounded.  Ovipositor  with  apical  half  very  slender;  inner  valves 
with  four  very  short,  slender,  subcylindrical  teeth,  the  basal  one  the 
smaller,  obtuse,  remote  from  the  second;  hook  strongly  curved,  acute  (PI. 
VII,  fc.)  Length  of  body,  ^ ,  14,  $,  15.5;  of  pronotum,  $  and  9,  4 — 4.5; 
of  fore  femora,  5.5 — 6;  of  hind  femora,  5 ,  11,  $,13;  of  hind  tibiae,  $,  12, 
$,  13.5;  of  ovipositor,  8 — 8.5  mm. 

Described  from  Grand  Manan  Isle,  Maine-  Known  elsewhere 
definitely  only  from  St.  Johns,  New  Brunswick.  The  Vigo  Co., 
Ind.  specimens,  identified  and  recorded  by  Scudder,  are  C.  seclusus 
and  C.  tenehrarum ;  while  the  ones  recorded  by  Walden,  on  my  au- 
thority, from  North  Madison,  Conn.,  are  C.  rnaculatus  and  C. 
nigricans. 

294.  Ceuthophilus  tenebrarum  Scudder,  1894,  70. 

Size  medium,  form  slender.  Above  reddish-yellow,  thickly  maculate 
with  large  blackish  blotches;  these  arranged  each  side  on  the  hind  mar- 
gins of  thoracic  segments,  leaving  a  broad,  pale,  median  stripe;  this  usu- 
ally bordered  below  on  front  half  of  pronotum  by  a  black  line;  abdomen 
mottled  with  black  and  round  yellow  dots  the  latter  usually  in  transverse 
rows;  face,  antennae  and  fore  and  middle  legs  dusky  or  brownish-yellow; 
outer  face  of  hind  femora  often  with  a  broad  fuscous  stripe  in  addition  to 
the  usual  oblique  bars;  hind  tibiae  tinged  with  fuscous.  Vertex  ending  in 
a  blunt,  convex  triangle.    Fore  and  middle  tibise  slender,  subequal,  one- 
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third  longer  than  pronotum.  Hind  femora  slender,  the  lower  sulcus  deep, 
narrow,  armed  in  both  sexes  on  outer  margin  with  5  to  9  short,  subequal, 
unevenly  spaced  teeth,  on  inner  margin  with  7  to  12  still  smaller  ones, 
those  of  female  very  minute.  Hind  tibiaj  scarcely  longer  than  femora, 
their  marginal  spines  short,  stout;  inner  median  spur  shorter  than  meta- 
tarsus; terminal  spurs  of  hind  tarsus  less  than  half  the  length  of  fourth 
segment.  Male  with  ninth  dorsal  entire,  feebly  prolonged  and  upturned, 
its  margin  rounded;  supra-anal  with  broad  corneous  deeply  emarginate 
base,  the  membranous  portion  within  the  notch  forming  a  concave  disk, 
with  lower  apical  portion  compressed  and  projected  back  between  the  very 
large,  incurved,  spatulate  infracercal  or  podigal  plates.  Subgenital  plate 
as  in  d  of  key  and  PL  VI,  c.  Ovipositor  as  in  key  and  PI.  VII,  I.  Length 
of  body,  $,  14—17,  9,  13—16;  of  pronotum,  $,  6—7,  $,  5—6;  of  fore  fe- 
mora, S  and  9 ,  8—9 ;  of  hind  femora.  $ ,  14—18,  9 ,  13—19 ;  of  hind  ti- 
biae, $,  15 — 19,  9,  14 — 20;  of  ovipositor,  9 — 11  mm. 

Yigo  Co.,  Ind.  {W.  S.  B.)  ;  Rabun  Co.,  Ga.,  July  (Davis); 
Sugar  Grove  and  Columbus.  Ohio  (Kostir)  ;  U.  S.  Nat.  Mus.,  Ohio. 
This  species  is  very  distinct  from  all  others  in  the  form  of  the 
supra-anal  plate  of  male,  and  especially  in  the  slender,  blunt- 
pointed  ovipositor,  the  inner  valves  of  which  are  often  covered 
with  a  membrane,  their  armature  then  appearing  as  four  very 
hiw,  wide  humps  or  convexities,  the  basal  one  scarcely  evident 
(PI.  YII,  I.)  The  Bee  Spring,  Ky.,  male  type  in  the  Scudder  col- 
lection, so  fixed  by  R.  &  H.  (1912b,  70),  as  well  as  the  specimens 
in  the  Lexington  collection  are  immature  and  not  distinctive  of 
the  species  as  above  described.  The  type,  in  fact,  appears  more 
like  a  male  of  C.  irevipes.  than  one  of  tenehrarum.  The  known 
range  of  this  species  extends  from  Port  Byron,  111.  (female  allo- 
type) east  to  Kentucky  and  central  Ohio  and  south  to  Beaufort 
and  Rabun  Co.,  Ga. 
295.     Ceuthophilus  davisi  sp.  nov.     Davis's  Camel  Cricket. 

Size  small  for  the  genus;  form  slender.  Dark  reddish  or  dusky  brown; 
thoracic  segments  usually  in  great  part  fuscous,  their  lateral  lobes  with  a 
few  small  yellow  spots,  and  dorsum  of  pronotum  with  an  indistinct  narrow 
pale  stripe;  hind  femora  dusky  brown  or  fuscous  above,  dull  yellow  be- 
neath, all  the  tibiae  dull  yellow;  hind  margin  of  each  abdominal  segment 
dusky;  sides  of  abdomen  with  a  few  faint  yellowish  spots.  Vertex  ending 
in  a  blunt  compressed  cone.  Fore  and  middle  femora  subequal  in  size  and 
length,  about  one-fifth  longer  than  pronotum.  Hind  femora  about  five- 
sixths  the  length  of  body,  those  of  male  armed  beneath  on  outer  lower  carina 
with  eight  to  ten  very  short,  blunt,  unevenly  spaced  teeth;  on  inner  one 
with  six  to  eight  more  slender,  sharper  ones;  wholly  unarmed  in  female. 
Last  dorsal  of  male  entire,  not  prolonged;  supra-anal  tongue-shaped, 
deeply  grooved  along  the  middle;  subgenital  and  infracercal  plates  as  de- 
scribed in  key.  Ovipositor  as  in  key  and  PI.  VII,  m.  the  terminal  hook 
slender,  strongly  decurved.  Length  of  body,  $,  14 — 16,  9,  13 — 15;  of  pro- 
notum, 4.5 — 5;  of  hind  femora,  12.5 — 13.5;   of  ovipositor,  7  mm. 
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Staten  Island,  N.  Y.,  Julj' — August.  Davis  states  (Ms.)  that 
he  has  taken  specimens  "on  numerous  occasions  in  the  forested 
parts  of  Staten  Island  by  baiting  tin  cans  with  molasses  and 
fusel  oil-" 

Named  in  honor  of  W.  T.  Davis,  of  New  Brighton,  Staten  Is- 
land, N.  Y.,  whose  enthusiasm  as  a  naturalist  and  generosity  as  a 
scientist  are  highly  appreciated  by  all  his  co-workers. 
296.     Ceuthophilus  behebi  sp.  nov.     Rehn  &  Hebard's  Camel  Cricket. 

Size  medium;  form  compact,  robust.  Ground  color  above  pale  to  dark 
reddish-brown  blotched  with  fuscous,  the  blotches  varying  in  intensity, 
usually  most  distinct  on  abdomen,  where  they  are  broken  by  numerous 
small  rounded  dull  yellow  spots;  face,  fore  and  middle  legs  and  under  sur- 
face a  nearly  uniform  dull  yellow;  hind  femora  with  the  usual  narrow  ob- 
lique dusky  stripes;  tips  of  spines  and  teeth  of  hind  tibiae  brown.  Vertex 
ending  in  a  blunt  convex  cone.  Fore  femora  scarcely  one-sixth  longer  than 
pronotum,  the  inner  lower  carina  with  two  subapical  spines;  middle  femora 
slightly  longer,  more  slender,  both  carinas  with  three  slender  spines.  Hind 
femora  longer  than  body,  of  moderate  width,  gradually  tapering,  the  upper 
and  outer  apical  half  feebly  roughened  with  very  minute  appressed  spines; 
lower  sulcus  deep,  narrow,  its  outer  carina  in  male  with  9 — 14  unequal,  ir- 
regularly spaced  teeth,  the  three  middle  ones  usually  the  longer;  inner 
carina  with  fewer,  shorter  teeth;  outer  carina  in  female  with  three  or  four, 
inner,  with  eight  or  more  very  short,  sharp  teeth.  Hind  tibiae  distinctly 
longer  than  femora,  their  marginal  spines  and  teeth  relatively  short  and 
stout;  inner  median  spur  one-third  longer  than  outer  median  one,  slightly 
shorter  than  metatarsus;  terminal  spurs  of  hind  tarsus  less  than  half  the 
length  of  those  of  C.  spinosus.  Ninth  dorsal  of  male  very  short,  feebly  pro- 
jecting, its  apex  rounded  (PI.  VII,  e) ;  supra-anal  plate  tongue-shaped, 
produced  backward  between  the  bases  of  the  cerci,  its  apex  subtruncate 
and  with  a  slight  median  notch  (PI.  VI,  n.)  Subgenital  cordiform,  deeply 
cleft,  its  lobes  each  swollen  at  middle,  feebly  overlapping  within,  their  tips 
subangulate  but  not  produced  (PI.  VI,  d.)  Ovipositor  strongly  tapering, 
the  apex  of  outer  valves  obliquely  truncate,  ending  in  a  sharp  spine;  inner 
valves  with  but  three  slender,  irregularly  spaced  teeth;  terminal  hook  very 
slender,  rather  strongly  decurved  (PI.  VII,  n.)  Length  of  body,  $  and  9, 
14.5—16.5;  of  fore  femora,  7;  of  hind  femora,  $,  16—17,  9,  14—15;  of 
hind  tibiae,  $,  17 — 18,  $,  15 — 16;  of  ovipositor,  11 — 12  mm. 

Yaphank  and  Staten  Island,  N.  Y.  (Davis.)  This  is  the  species 
treated  by  R.  &  H.  (1916,  274)  as  G.  spinosus  Scudd.  Its  known 
range  extends  from  New  York,  southwest  to  Atlanta,  Ga.  and  west 
to  Lexington,  Ky.  Davis  has  trapped  numerous  specimens  in 
molasses  jars  at  various  points.  I  have  named  it  in  honor  of 
E.  &  H.,  that  pair  of  enthusiastic  entomologists  who,  by  their 
extended  field  work  and  numerous  writings,  have  done  so  much 
to  put  the  science  of  Orthopterology  on  a  par  with  that  of  other 
orders  of  insects- 
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297.     Ceuthophills  uhleri  Scudder,  1862,  435.     Uhler's  Camel  Cricket. 

Size  medium  or  above;  form  robust;  surface  dull,  smooth.  Pale  red- 
dish-brown or  clay  yellow,  irregularly  flecked  with  fuscous,  especially  on 
prcnotum  and  abdomen,  the  female  and  young  somewhat  darker;  legs  pale 
brown,  apical  portions  of  femora  more  or  less  infuscated.  Vertex  strongly 
deflexed,  ending  in  a  compressed  triangular  cone.  Fore  femora  more  than 
a  third  longer  than  pronotum,  male,  one-fourth  longer,  female.  Hind  fe- 
mora of  male  longer  than  body,  the  apical  half  of  outer  face  scabrous  with 
numerous  small  projections;  of  female,  shorter,  almost  smooth;  lower  sul- 
cus in  mature  males  usually  exceptionally  broad  and  shallow,  its  outer 
carina  with  seven  to  nine  very  unequal  irregularly  spaced  spines,  the  mid- 
dle two  slightly  the  larger;  inner  carina  armed  with  16  to  20  small  teeth; 
lower  sulcus  in  female  much  less  broad,  the  inner  carina  with  numerous, 
the  outer  with  only  a  few  small  teeth.  Hind  tibiae  slightly  longer  than  the 
corresponding  femora  in  both  sexes.  Male  with  supra-anal  plate  strongly 
deflexed,  triangular,  grooved  at  middle,  its  apex  broadly  rounded;  sub- 
genital  plate  emarginate  at  apex,  deeply  cleft,  the  tip  of  each  lobe  thick- 
ened, suberect  or  obliquely  rounded  (PI.  VI,  e.)  Outer  valves  of  ovipositor 
with  tips  considerably  upturned,  their  lower  margins  strongly  tapering  to 
the  acute  apex;  inner  valves  armed  as  in  key  and  PI.  VII,  o.  the  terminal 
hook  short,  sharp,  strongly  uncinate  or  decurved.  Length  of  body,  $ , 
13.5—15.5,  9,  13—16;  of  pronotum,  $,  4.8—6,  9,  4.6—5.3;  of  fore  femora, 
$,  6.5—8,  9,  6—7.3;  of  hind  femora,  $,  15—18,  9,  13—14.5;  of  hind  tibiae, 
S,  15.3—19,  9,  15—16;  of  ovipositor,  8—9.5  mm.  (Fig.  208.) 

Vigo,  Putnam  and 
Marion  counties,  Ind., 
Aug.  25— Nov.  17 ; 
{W.S.B.);  Alexan- 
dria Co.,  Va.,  Sept.  24 
(Davis).  In  central 
Indiana  uhleri  is  one 
of   the   more   common 

Fig.    .08.      Male.      X    x.3.      (Original.)  ^^^.^^     ^^     Ceuthophi- 

lus.  It  is  usually  found  from  July  to  November  in  small  colonies 
of  three  to  six  or  more,  beneath  rails  and  logs  in  rather  dry  situa- 
tions, being  especially  fond  of  low,  open  second  bottom  woods, 
with  a  loamy  or  sandy  soil.  The  young  have  been  taken  in  similar 
places  in  December  and  February,  but  evidently  the  larger  num- 
ber of  eggs  do  not  hatch  until  spring.  It  has  not,  as  yet,  been 
taken  in  either  the  northern  or  southern  third  of  the  State,  but 
probably  occurs  throughout. 

After  a  careful  study  of  Scudder's  types  of  both  forms,  as 
well  as  of  a  number  of  paratypes  of  each  named  for  me  by  him,  I 
have  placed  his  C.  UatcMeyi  (1894,  57)  as  a  synonym  of  uhleri, 
if  having  been  based  on  immature  males,  in  which  the  hind  femora 
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are  more  slender,  with  lower  sulcus  narrower  than  in  the  adults. 
The  number,  spacing  and  size  of  the  spines  on  the  lower  margins 
is  variable  and  unreliable  as  a  specific  character.  The  form  of 
the  male  subgenital  plate  as  well  as  that  of  the  armature  of  the 
irner  valves  of  oviposff^W  i*  similar  in  the  two  forms- 

The  known  range  '  .ileri  is  southern,  extending  from  New 

York  and  New  Jersey,  .i  to  central  Indiana  and  south  to  Ten- 
nessee and  northeastevv.  Georgia.  Wherever  found  it  usually  oc- 
curs in  some  numbers.'  At  Cabin  John  Run,  Md.  Davis  trapped 
li  males  and  34  females  in  molasses  jars.  It  is  recorded  from 
Ohio  without  comment  by  Mead ;  from  Tennessee  by  Brunner  and 
from  numerous  stations  about  Washington,  I).  C,  by  McAtee  and 
Caudell.  Lugger  describes  C.  Matchleyi  fully  but  gives  no  record 
for  Minnesota  and  Bruner  records  a  species  as  doubtfullj^  ukleri 
from  Nebraska. 
298.     Ceuthophilus  spinosus  Scudder,  1894,  58. 

Size  rather  large,  form  robust;  surface  of  male  shining.  Reddish 
brown;  under  surface,  legs  and  lower  third  of  thoracic  segments  nearly 
uniform  dull  yellow;  meso-  and  metanotum  each  with  an  irregular  trans- 
verse row  of  small  yellow  spots;  hind  femora  with  the  usual  narrow  oblique 
dusky  bars.  Vertex  ending  in  a  blunt  cone.  Hind  femora  longer  than 
body,  its  basal  three-fourths  very  stout,  upper  and  outer  faces  strongly 
scabrous  with  numerous  short  nodules  or  spines;  outer  lower  carina  of 
basal  two-thirds  with  six  to  nine  teeth,  these  gradually  increasing  in  size, 
the  three  distal  ones  spinose,  much  the  larger;  these  followed  by  four  or  five 
smaller  subapical  teeth;  inner  carina  with  numerous  small  subequal 
teeth.  Hind  tibiae  distinctly  longer  than  femora,  their  upper  marginal  spines 
very  long  and  slender,  inner  median  spur  longer  than  metatarsus;  ter- 
minal spurs  of  hind  tarsi  very  long,  strongly  tapering,  three-fourths  the 
length  of  the  fourth  segment.  Ninth  dorsal  slightly  projecting,  feebly  con- 
cave at  middle.  Supra-anal  tongue-shaped,  concave,  its  apex  bluntly 
rounded;  subgenital  deeply  cleft,  its  lobes  thin,  their  inner  margins  con- 
tiguous throughout  or  slightly  overlapping  at  middle,  the  tip  of  each  either 
subtruncate  or  ending  in  a  very  short  subspatulate  knob.  Length  of  body, 
$,  13 — 16;  of  pronotum,  5 — 6.8;  of  fore  femora,  7 — 9;  of  hind  femora, 
15—20;  of  hind  tibiae,  16—21  mm. 

Dunedin,  Fla.,  Dec.  9,  one  male  (W.S.B.)  Scudder's  unique 
male  type  was  from  Georgia  and  the  Dunedin  specimen  differs 
from  it  onl}'  in  its  larger  size,  longer  and  more  swollen  hind  femora 
and  in  having  the  tips  of  lobes  of  subgenital  plate  subtruncate, 
not  ending  in  very  short  projections,  as  there.  The  two  males  are 
the  only  specimens  known,  the  C.  spinosus  Scudd.  of  R.  &  H. 
(1916,  274)  being  a  very  different  species.  The  Dunedin  speci- 
men was  taken  from  beneath  a  chunk  on  sandy  soil  in  open  ])ine 
woods,  only  200  yards  from  the  beach  of  the  bay. 
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The  Plialangopsis  scahripes  of  Haldeman  (1853,  364)  is  evi- 
dently closely  related  to  both  C.  iilileri  and  C.  spinosus  and  may 
be  the  same  as  one  of  them.  The  type  appears  to  be  lost.  His 
brief  description  is  as  follows: 

"Flavous  mottled  with  black,  especially  un^n  the  posterior  margins 
of  all  the  segments;  knee  joints  of  all  th(  d  base  of  the  antennae, 

brown.     Upper  extremity  of  the  femora  rft.  curved  inwards  toward 

the  base;  externally  and  above  regularly  rv  ate  with  blackish  and 
scabrous  with  raised  points  which  are  mostly  ^fined  to  the  dark  por- 
tions; under  margin  with  a  row  of  small  spi.ies  enlarging  posteriorly. 
Length,  $ ,  11  lines,  antennae,  48,  posterior  femora,  11,  tibiae  12i/^,  tarsi  4i^. 
One  specimen  Selma,  Alabama.  Resembles  PJi.  lapidicola  Burm.  and  gra- 
cilipes  Hald.  in  size  but  differs  from  the  former  by  the  smaller  femoral 
spines  and  from  the  latter  by  the  scabrous  femora." 

The  ^'scabrous  hind  femora"  furnishes  the  only  character  giv- 
ing any  clue  to  the  proper  placement  of  this  species.  That  and 
the  great  length  of  body,  hind  femora  and  tibise  show  its  close 
relationship  to  C.  spinosus.  but  the  color,  as  described,  is  widely 
different.  I  can,  therefore,  only  publish  the  description  and  leave 
to  others  so  inclined  the  privilege  of  attaching  the  name  to  some 
definite  form. 
299.     CErTHOPHiLus  SECLrsus  Scudder,  1894,  45. 

Size  medium,  form  robust.  Above  blackish-fuscous,  shining,  thickly 
mottled  with  rounded,  often  more  or  less  confluent,  dull  yellow  spots;  pro- 
notal  and  basal  segments  often  with  a  narrow  median  reddish-yellow  dor- 
sal stripe;  face,  front  and  middle  legs  and  under  surface  dull  yellow;  hind 
femora  with  narrow  oblique  fuscous  bars;  knees  fuscous.  Fore  and  mid- 
dle femora  subequal.  Hind  femora  slender,  gradually  tapering,  nearly  as 
long  as  body,  both  lower  carinae  in  both  sexes  armed  with  20  or  more  very 
small,  unequally  spaced  teeth.  Hind  tibiae  with  inner  median  spur  as  long 
as  basal  joint  of  tarsus.  Ninth  dorsal  of  male  with  median  portion  pro- 
duced, strongly  upcurved,  its  hind  margin  broadly  rounded  (PI.  VII,  g) ; 
supra-anal  plate  as  in  key  and  PI.  VI,  m;  subgenital  plate  broad,  the  mem- 
branous median  portion  shallcwly  cleft,  not  emarginate,  the  corneous  forks 
or  lobes  forming  the  sides  of  plate  swollen  at  middle.  Ovipositor  as  in  key 
and  PI.  VII,  p;  terminal  hook  short,  nearly  straight.  Length  of  body,  $, 
12 — 17,  9,  16 — 18;  of  pronotum,  $,  3.5 — 6.  9,  5.2 — 6;  of  fore  femora,  $, 
5—8,  9,  6—8.2;  of  hind  femora,  $,  11—16,  9,  15—16;  of  hind  tibiae,  $, 
11 — 18,  9,  16 — 17;  of  ovipositor,  9.5 — 10.5  mm. 

Vigo  Co.,  Ind.,  Sept.  21  {W.8.B-).  Described  from  Dallas 
and  Crawford  Cos.,  Iowa  and  West  Point,  Neb.  My  Vigo  Co. 
male  {hrevipes  in  part  1903,  407)  agrees  in  all  respects  except  in 
its  larger  size  with  the  types  at  Cambridge.  The  upturned  ninth 
dorsal  appears  broadly  and  shallowly  concave,  due  to  its  curved 
form.  The  peculiar  form  of  the  spined  supra-anal  at  once  dis- 
tinguishes the  male  from  all  others. 
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300.     Ceuthophilus  latens  Scudder  18G2,  437.     Black-sided  Camel  Cricket. 

Size  medium;  form  robust.  Dull  brownish-yellow  or  reddish-brown, 
with  two  broad  bands  of  shining  fuscous  or  blackish  along  the  pro-  meso- 
and  metanotum,  these  extending  half  way  down  the  sides  and  separated 
from  one  another  by  a  rather  wide  median  stripe  of  pale  reddisb-brown; 
sides  below  the  black  stripes,  face,  under  surface  and  legs  dull  clay- 
yellow;  dorsal  surface  of  abdomen  and  outer  face  of  apical  half  of  hind 
femora  dotted  with  brownish-yellow,  the  dots  sometimes  confluent,  some- 
times  in  apparently  regular  rows;  hind  femora  with  numerous  faint  oblique 
very  narrow  dark  lines;  knees  fuscous;  spines  of  hind  tibiae  black  at  base. 
Vertex  strongly  flattened  vertically  ending  in  a  blunt  cone.  Fore  femora 
nearly  one-third  longer  than  pronotum,  male,  but  slightly  longer,  female. 
Hind  femora  about  as  long  as  body,  the  swollen  portion  very  gradually  ta- 
pering; both  outer  and  inner  carinas  in  both  sexes  armed  with  only  a  few 
minute  spines.  Hind  tibiae  straight,  no  longer  than  the  femora,  the  inner 
median  apical  spur  as  long  as  basal  joint  of  tarsus.  Male  with  last  dorsal 
as  in  key  and  PI.  VII,  f;  supra-anal  plate  short,  broad,  feebly  notched  at 
middle  of  hind  margin  (PI.  VI,  I) ;  subgenital  plate  broad,  deeply  and 
widely  cleft,  lobes  not  thidkened,  each  with  apex  broadly  obliquely  rounded 
(PI.  VI,  g.)  Ovipositor  about  two-thirds  as  long  as  hind  femora,  straight, 
tapering;  inner  valves  armed  as  in  key  and  Fl.  VIII,  g,  the  terminal  hook 
shorter  than  the  teeth,  slightly  decurved.  Length  of  body,  $ ,  14 — 15,  9 , 
15—17;  of  pronotum,  $,  4.6 — 5.5,  $,  5 — 5.9;  of  fore  femora,  $,  5.8 — G.8,  9, 
5.4—6;  of  hind  femora,  $,  13—14.7,  9,  12—15;  of  hind  tibiae,  $,  13.4— 
15.5,  9,  13—15;  of  ovipositor,  8.1—9.2  mm. 

Putnam  and  Vigo  counties,  Ind.,  July  20— Oct.  20  {W.8.B.). 
Alexandria  Co-,  Va.,  Sept.  (Davis).  This  handsome  species  has 
been  taken  in  Indiana  only  in  the  counties  mentioned,  where  it  is 
most  commonly  found  beneath  flat  stones  near  the  margins  of 
small  streams  in  upland  hilly  localities.  It  reaches  maturity  in 
July,  probabh'  from  specimens  hatched  in  spring,  though  I  have 
taken  the  young  on  two  different  occasions  in  February,  It  is 
sometimes  affected  by  the  parasitic  hairworm,  Gordius  sp. 

The  known  range  of  C  latens  extends  from  Connecticut  and 
Ithaca,  N.  Y.,  west  to  Illinois  and  southwest  to  Virginia.  Scud- 
der has  also  recorded  it  from  Texas  and  Bruner  from  eastern 
Nebraska.  In  Virginia  Davis  trapped  36  males  and  26  females  in 
molasses  jars.  Hubbell  reports  it  as  taken  in  Cheboygan  Co., 
Mich,  and  Caudell  as  mating  at  Plummer's  Island,  Md.,  on 
Sept.  24. 

301.     Ceuthophilus    gracilipes     (Haldeman),    1850,    346.  Slender-legged 

Camel  Cricket. 

Very  large  for  the  genus;  form  robust.  Brownish-yellow  or  reddish- 
brown,  shining;  above  heavily  marked  with  fuscous-brown,  the  latter  usu- 
ally forming  a  bar  across  the  hind  margin  of  most  of  the  dorsal  segments 
and  covering  the  greater  part  of  pro-  and  mesonotum,  often  separated  on 
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these  by  a  median  row  of  large  elongate  spots  of  the  paler  hue;  sides  of 
the  segments,  especially  those  of  abdomen  in  female,  sprinkled  with  small 
yellow  spots;  legs  dull  yellow,  hind  femora  with  the  usual  narrow  oblique 
dusky  lines;  tips  of  all  the  spines  brown.  Vertex  ending  in  an  obtuse  tri- 
angular cone.  Antennae  three  times  or  more  the  length  of  body,  evenly  ta- 
pering. Legs  very  long  and  slender.  Fore  and  middle  femora  subequal, 
nearly  one-half  longer  than  pronotum.  Hind  femora  about  as  long  as  body, 
the  upper  surface  nearly  smooth;  male  with  outer  lower  carina  elevated 
and  armed  with  7  to  13  unequally  spaced  spines,  which  vary  much  in 
size;  the  inner  with  numerous  much  smaller  teeth;  in  female  both  carinae 
of  equal  width  and  armed  with  a  few  very  small  denticles.  Hind  tibiae 
straight  or  in  old  males  feebly  curved  near  base,  about  one-sixth  longer 
than  femora,  the  inner  median  subapical  spine  scarcely  longer  than  the 
outer,  distinctly  shorter  than  basal  joint  of  tarsi.  Male  with  middle  of 
ninth  dorsal  strongly  produced  backward  and  slightly  upward,  subtruncate 

(PI.  VII,  &) ;  middle  of  supra-anal  plate  membranous,  transversely  oval, 
deeply  concave,  its  apex  either  subtriangular  and  subacute  or  rounded  (PI. 
VII,  o) ;  subgenital  plate  cleft  almost  to  base,  its  lobes  separated  by  a  wide 
and  deep  V-shaped  notch  filled  with  a  membrane;  each  lobe  triangular, 
thickened  at  middle,  its  tip  obtuse,  rarely  slightly  prolonged  (PI.  VI,  f.) 
Ovipositor  slender,  feebly  tapering,  about  three-fourths  the  length  of  hind 
femora;  outer  valves  with  apex  obliquely  truncate,  the  tips  subacute;  inner 
valves  armed  with  four  rather  short,  broadly  triangular  teeth,  the  basal 
one  one-half  more  distant  from  the  second  than  the  average  distance  be- 
tween the  others,  the  terminal  hook,  short,  stout,  blunt,  decurved  (PI.  VII, 
r.)  Length  of  body,  $,  19—23.5,  $,  21—23;  of  antennae,  $,  75—85,  $, 
^0;  of  pronotum,  $,  5.1—6.2,  $,  6.7 — 7.2;  of  fore  femora,  $,  9—11.5,  9, 
10.6—12;  of  hind  femora,   $,  18—24,   $,  19—25;  of  hind  tibiae,   $,  21—26, 

5,  22—26;  of  ovipositor,  11—14.5  mm.   (Fig.  209.) 

This  camel  cricket 
occurs  in  small  num- 
bers throughout  In- 
diana. In  color  and 
in  the  armature  of 
hind  femora  of  the 
males,  it  varies  ex- 
ceedingly, the  young- 
er and  more  northern 
specimens  being  often  much  darker  than  adults  from  the  South, 
some  of  the  larger  northern  adults  having  a  pattern  very  similar 
t(  that  of  C.  latent.  In  Indiana  it  occurs  for  the  most  part  in 
rather  moist  woods,  but  often  beneath  logs  and  other  debris  near 
the  borders  of  ponds  and  lakes- 

An  examination  of  the  types  at  Cambridge  shows  that  Caudell 
(1916,  666)  and  R.  &  H.  (1916,  270)  were  right  in  placing  C.  gran- 
dis  Scudder  (1894,  38)  as  a  synonym  of  gracilipes;  also  that  the 


Fig.    209.      Female.      X     '■3-      (After    Lugger.) 
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form  which  Scudder  described  in  his  last  work  on  Ceuthophilus 
(1894,  50)  as  C.  lapidicola  Burm.  (1838,  723)  cannot  be  distin- 
guished by  any  good  structural  character  from  what  I  recognize 
above  as  C.  gracilipes.  He  separates  them  in  his  key  only  by  the 
hind  tibiae  of  male  being  "at  least  a  tenth  longer  than  hind  femora" 
(gracilipes)  or  "distinctly  less  than  a  tenth  longer,"  (lapidicola). 
The  specimens  which  he  set  aside  in  the  Cambridge  collection  as 
lapidicola  differ  from  those  of  gracilipes  only  in  their  general 
darker  hue,  the  secondary  genital'  characters  of  both  sexes  being 
very  nearly  the  same  as  those  of  gracilipes,  the  only  appreciable 
difference  being  that  in  lapidicola  the  lobes  of  the  subgenital 
plate  of  male  are  a  little  more  rounded  at  apex.  The  original  de- 
scription of  both  lapidicola  and  gracilipes  are  very  brief,  being  as 
follows : 

"Ph.  lapidicola  Germ.:  Testacea  nitida,  dorso  vitta  utrique  longitudi- 
nal! fusco-nebulosa  s.  marmorata.  Long.  corp.  10'",  ped.  post  1%".  Aus 
Virginien  und  Sud-  Carolina,  2  weibliche  examplare  in  Germar's  Samm- 
lung." 

"Ph.  gracilipes  Hald.  Shining  yellowish-brown,  mottled;  colors  ar- 
ranged transversely;  limbs  longer  than  in  any  other  American  species,  the 
posteriar  femora  of  male  being  12  and  the  tibiae  13  lines,  in  a  specimen  ten 
lines  long.  This  species  is  from  central  Pennsylvania  and  is  nearest  al- 
lied to  Ph.  lapidicola  Burm.,  which  extends  from  eastern  Pennsylvania  to 
Georgia.  Ph.  maculata  Harris  is  allied  to  the  latter,  but  it  has  the  poster 
ior  tibiae  in  the  male  waved  at  base." 

Haldeman's  description  is  scarcely  more  distinctive  than  Bur- 
meister's,  but  it  has  the  advantage  of  having  a  certain  form  applied 
to  it  from  the  time  it  was  made  until  the  present,  while  no  one 
can  tell  to  what  species  the  two  females  in  the  Germar  collection, 
described  by  Burmeister,  belong.  Scudder  and  other  writers  for 
many  years  applied  Burmeister's  name  to  the  form  herein  recog- 
nized as  C.  terrestris  Scudd.  It  is  better,  therefore,  to  drop  the 
name  lapidicola  from  our  lists  until  the  species  to  which  it  was 
originally  applied  can  be  correctly  identified  by  an  examination 
of  the  types,  if  they  still  exist. 

The  C.  pallidipes  Walker  (1905,  115)  is,  as  R.  &  H.  (1916,  272) 
have  shown,  only  a  small  dark  form  of  what  they  recognize  (fol- 
lowing Scudder)  as  C.  lapidicola  Burm.  Specimens  of  this  form 
are  at  hand  from  various  points  in  Michigan,  some  of  them  re- 
ceived from  Hubbell  as  C.  meridionalis  Scudd.  (1894,  66),  de- 
scribed from  Chihuahua,  Mex.  An  examination  of  the  type  of 
that  form  at  Cambridge  shows  that  it  is  at  the  most  only  a  south- 
western race  of  gracilipes. 
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The  known  range  of  C.  gracilipes.  as  above  recognized,  there- 
fore extends  from  central  Ontario  and  southern  New  England 
west  to  Manitoba,  Minnesota,  Nebraska  and  Colorado,  and  south 
and  southwest  to  Georgia,  Mississippi  and  Chihuahua,  Mex. 
TNTiile  the  size,  color  and  armature  of  the  hind  femora  vary  greatly 
over  this  large  range,  the  prolonged  truncate  last  dorsal  and  form 
of  subgenital  of  male,  and  the  form  and  arrangement  of  teeth  of 
ovipositor  remain  almost  constant  and  furnish  characters  of  easy 
recognition. 

Walker  states  that  in  central  Ontario  his  C.  paUidipcs  is  the 
most  common  species  of  the  genus,  usually  occuring  under  chunks 
and  small  logs  in  woods,  or  in  rotten  sodden  logs,  from  two  to 
seven  being  usually  found  together.  A  few  pass  the  winter  in  the 
nymph  stage  though  most  of  them  reach  maturity  in  July  from 
eggs  hatched  in  spring. 

In  Connecticut  gracilipes  has  been  taken  by  Walden  in  cellars 
and  under  bark  of  trees.  Smith  (1910,  190)  records  it  from  two 
points  in  New  Jersey  where  it  was  taken  in  dark  cellars  and 
barns,  under  stones  and  in  hollow  trees.  In  Maryland  and  Vir- 
ginia Davis  has  trapped  numerous  specimens  in  molasses  jars. 

301a.     Ceuthophilus  gbacllipes  heros  Scudder,  1894,  54. 

Size,  form  and  color  much  as  in  gracilipes.  Hind  femora  proportion- 
ally much  more  slender,  being  25x4  mm.  in  greatest  dimensions  as  against 
23.5x5.5  in  gracilipes  of  the  same  size;  the  spines  of  their  lower  outer  mar- 
gin more  equal  in  size  and  more  evenly  spaced.  Supra-anal  plate  very 
different  in  form,  being  fan-shaped,  twice  as  broad  as  long  with  the  con- 
cavity extending  across  its  full  width;  its  hind  margin  much  broader  than 
in  gracilipes,  subtruncate  or  broadly  rounded.  Ovipositor  proportionally 
longer  and  more  slender,  the  teeth  of  inner  valves  more  aculeate,  less  broad 
at  base  and  nearly  equidistant  one  from  another;  terminal  hook  more  slen- 
der, subcylindrical,  obtuse  at  tip,  feebly  decurved.  Length  of  body,  $, 
23.5,  9,  21;  of  antennae,  ^ ,  85,  2,  92;  of  pronotum,  $,  6.3,  $,  7.2;  of  fore 
femora,  $,  11.5,  $,12;  of  hind  femora,  $  and  9,  25;  of  hind  tibiae,  25.5 — 
26;  of  ovipositor,  15  mm. 

After  examining  the  types  of  heros  at  Cambridge  and  the 
paratype  at  Philadelphia,  I  cannot  agree  with  R.  &  H.  in  making 
it  an  absolute  synonym  of  gracilipes.  The  differences  between 
the  two  are  very  evident  and  are  set  forth  in  the  key  and  above 
description-  Scudder's  types  of  heros  were  taken  in  North  Caro- 
lina by  Morrison,  over  200  having  been  found  in  one  old  hollow 
tree.  It  has  been  recorded  elsewhere  only  from  Ohio,  but  the 
specimens  so  recorded  are  gracilipes. 
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302.     Ceuthophelus  stygius  (Scudder),  1861,  9.     Cave  Camel-cricket. 

Form  and  size  of  gracilipes.  General  color  the  same,  though  averag- 
ing somewhat  paler.  Antennae  longer,  in  the  males  often  four  times  or 
more  the  length  of  body.  Fore  femora  from  three-fourths  to  nearly  double 
the  length  of  pronotum.  Spines  on  outer  carina  of  hind  femora  smaller 
and  more  even  in  size  than  in  typical  gracilipes,  ranging  from  15  to  20  in 
number.  Hind  tibiae  straight,  never  with  the  slight  basal  sinuation  usu- 
ally seen  in  the  larger  males  of  gracilipes.  Teeth  of  inner  valves 
of  ovipositor  much  more  slender  with  sharper  tips;  terminal  hook  longer, 
more  decurved.  Ninth  dorsal  of  male  much  less  prolonged  backward  and 
upward  than  in  gracilipes;  subgenital  with  apex  of  lobes  broadly  rounded. 
The  measurements  of  the  larger  adult  specimens  taken  in  Indiana  average 
about  as  follows:  Length  of  body,  ^,30,  $,26;  of  antennae,  $,  103,  $, 
96;  of  pronotum,  $,  7.5,  9,  6.5;  of  front  femora,  $,15,  $,  12.5;  of  hind 
femora,  ^,26,  $,24;  of  hind  tibiae,  $,  27.5,  $,25;  of  ovipositor,  16  mm. 
(Fig.  210.) 


Fig.    210.      Female.       X     i-3-      The    antenna    are    nearly    twice    as    long 
again   as   shown   in   cut.      (Original.) 

In  Indiana  this  "cave  cricket"  occurs  abundantly  in  crevices 
in  the  walls  and  roof  near  the  mouths  of  Wyandotte,  Little  Wyan- 
dotte, Sibert's  Well  Cave  and  Saltpetre  Cave,  Crawford  County, 
and  a  few  immature  specimens  have  been  taken  in  Porter's  Cave, 
Owen  County  and  Truett's  and  Strong's  caves,  Monroe  County, 
80  miles  farther  north.  In  the  Crawford  County  caves  no  speci- 
mens were  found  further  back  than  250  feet  from  the  mouth,  ex- 
cept in  Wyandotte,  where  a  few  were  taken  on  "Monument 
Mountain,"  one-half  mile  from  the  mouth.  In  the  other  caves 
they  were  found  back  beyond  the  reach  of  any  rays  of  light. 

The  adults  of  this  species  are  the  largest  stone  or  camel 
crickets  occurring  in  the  State  and  seem  to  be  more  or  less  gregar- 
ious. In  one  instance,  in  Sibert's  Well  Cave,  more  than  20  were 
found  in  a  small  cranny  in  the  wall.  They  were  grouped  in  a 
circle,  in  a  space  about  six  inches  square,  with  their  antennae 
pointing  toward  the  center  of  the  circle,  and  appeared  to  be  hold- 
ing a  conference  or  cricket  convention. 

In  regard  to  the  life  history  of  this  insect,  but  little  is  known. 
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I  found  a  number  of  specimens  of  half  grown  young  in  Sibert's 
Cave  on  May  16.  The  adults  were  common  in  July,  and  in  No- 
vember the  young,  about  one-third  the  size  of  mature  specimens, 
were  frequent  in  Saltpetre  Cave,  but  could  not  be  found  elsewhere. 
The  species  may  be  represented  in  winter  by  the  eggs  as  well  as 
by  the  young,  as  is  the  case  among  some  other  members  of  the 
genus. 

In  Saltpetre  Cave,  where  in  July  stygius  was  very  plentiful,  all 
were  found  within  100  feet  of  the  entrance.  They  were  never 
seen  on  the  floor,  unless  they  leaped  there  when  disturbed,  but 
were  found  resting  on  the  sides  of  small  projections  and  in  small 
cavities  of  the  walls  or  roof,  with  their  antennse  spread  out  before 
them.  If  a  lighted  candle  was  held  close  to  them  they  paid  no 
attention  to  it,  but  were  very  sensitive  to  its  heat  and  to  touch. 
When  disturbed  they  leap  with  agility,  sometimes  to  a  distance  of 
six  feet,  but  with  a  little  care  can  usually  be  readily  picked  up 
with  the  fingers  before  they  become  frightened. 

The  immature  specimens  from  caves  in  Monroe  and  Owen 
counties  were  darker  than  typical  stygius.  and  were  found  on  the 
floors  of  the  caves — in  one  or  two  instances  beneath  loose  rocks- 
From  their  habits  I  was  at  first  inclined  to  doubt  their  being 
stygius.  since  it  is  quite  difficult  to  name  correctly  the  young  of 
any  species  of  Ccuthophilus.  However,  Packard  (1888,  70)  states 
that  in  Kentucky  those  living  in  the  smaller  caves  are  darker  and 
less  bleached  than  those  in  the  larger  ones. 

Outside  of  Indiana  C.  stygius  is  recorded  by  Packard  and 
Scudder  from  a  half  dozen  or  more  caves  in  Kentucky.  Brunner 
(1888,  309)  records  it  from  a  cave  at  Dallas,  Texas,  and  Morse 
(1919a)  from  Beverly,  Mass.  It  doubtless  occurs  in  most  of  the 
smaller  caves  of  the  northern  states  between  Xew  England  and 
the  Mississippi. 

Caudell  (1916,  666)  placed  stygius  as  a  variety  of  gracilipes, 
stating  that  the  ''only  separating  characters  seem  to  be  the  pro- 
portional length  of  the  legs  and  the  armature  of  the  hind  femora, 
characters  useless  in  this  instance  through  variation.-'  How- 
ever the  teeth  of  ovipositor  are  so  different  in  shape  that,  taking 
them  in  connection  with  the  other  differences  given  in  key  and 
description,  I  retain  it  as  distinct.  It  is  found  only  in  the  im- 
mediate vicinity  of  or  within  caves  while  gracilipes  has  a  wide 
distribution  in  regions  where  no  caves  exist.  The  C.  sloanii  Pack- 
ard (1888,  63)  is  stated  by  Scudder  to  be  based  upon  immature 
specimens  of  stygius. 
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303.  Ceuthophilus  teeeestkis  Scudder,  1894,  46.  Woodland  Stone  Cricket. 

Size  small  for  the  genus.  Dark  reddish-brown,  mottled  with  small 
pale  spots,  especially  on  the  abdomen,  where  the  spots  have  a  tendency  to 
arrange  themselves  in  longitudinal  rows;  dorsum  of  pronotum  rarely  with 
a  median  pale  stripe  bordered  by  darker  fuscous  blotches;  legs  paler;  outer 
face  of  hind  femora  with  the  usual  dark  narrow  oblique  bars,  the  apex 
fuscous.  Head  short;  vertex  flattened  vertically,  ending  in  a  blunt  cone; 
antennae  twice  as  long  as  body.  Fore  femora  one-third  longer  than  pro- 
notum, armed  within  with  a  single  subapical  spine.  Hind  femora  of  male 
shorter  than  hind  tibiae,  rather  slender,  their  lower  carinae  each  armed  with 
20  to  30  small,  unequal,  unevenly  spaced  teeth,  male,  with  fewer,  much 
smaller  ones,  female  Supra-anal  plate  of  male  short,  concave,  its  margin 
very  broadly  rounded;  subgenital  plate  as  in  key  and  PI.  VI,  h.  Inner 
valves  of  ovipositor  with  four  short,  equal,,  triangular  teeth,  the  basal  one 
a  little  more  distantly  spaced  than  the  others;  terminal  hook  short,  curved. 
Length  of  body,  $,  12 — 15,  $,  14 — 15.5;  of  pronotum,  $  and  9,  4 — 4.5;  of 
fore  femora,  $,  6—6.3,  5,  5.7—6.5;  of  hind  femora,  $,  13—14,  $,  12.7—15; 
of  hind  tibiae,   $,  14.5 — 15.5,   $,  14 — 15;   of  ovipositor,  7 — 8  mm. 

Not  known  from  Indiana,  though  it  may  occur  in  the  north- 
ern counties.  Scudder,  in  his  original  description,  confused  C. 
terrestris  and  neglectus  (nigricans),  a  part  of  the  series  used  as 
his  types  of  terrestris  being  of  the  latter  species  as  first  pointed 
out  by  Walker  (1905,  118).  The  locality  records  as  given  by 
him  are  therefore  in  part  unreliable,  but  the  general  range  is 
northern,  extending  from  Newfoundland,  New  England  and  Nova 
Scotia,  north  and  west  to  Nipigon,  Ont.,  Michigan  and  Minnesota, 
and  south  at  least  to  the  Catskill  Mts-  and  Ithaca,  N.  Y. 

Morse  (1919a)  says  it  is  "a  common  species  in  cool  moist 
woodlands  and  forests  in  Vermont  and  New  Hampshire."  Gooder- 
ham  has  taken  it  at  Truro,  N.  S.  in  July  and  August.  Hebard 
(1915a)  has  recorded  it  from  Humber  Mouth  and  other  points  in 
Newfoundland.  Walker  (1905,  118)  mentions  it  from  several 
places  in  Ontario  but  says  it  is  nowhere  common  in  that  Prov- 
ince, though  he  found  it  in  considerable  numbers  on  the  Isle 
d'Orleans,  Quebec,  beneath  flat  stones  at  the  foot  of  a  wooded 
hill.  Rehn  (1904d,  269)  records  the  taking  by  Hebard  of  19 
from  beneath  flat  stones  in  an  old  Indian  graveyard  at  Kewee- 
naw Bay,  Mich.  ''They  were  good  jumpers,  but  the  majority  re- 
lied on  their  protective  coloration  and  remained  motionless  when 
the  stone  underneath  which  they  were  was  turned  over." 

304.  Ceuthophilus  latibuli  Scudder,  Insect  Life,  VI,  1894,  313. 

Size  large,  form  robust.  Dark  brownish-fuscous,  thickly  blotched  with 
reddish-yellow  ovate  spots  on  abdomen  and  sides  of  thoracic  segments. 
Hind  femora  dark  with  oblique  pale  markings.  Fore  femora  one-half 
longer  than  pronotum,  the  inner  lower  carina  of  apical  half  with  two  to 
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four  spines.  Hind  femora  about  as  long  as  body,  its  upper  and  inner  faces 
very  finely  and  evenly  scabrous;  outer  margin  of  lower  sulcus  wider  than 
inner,  armed  with  eight  or  nine  unequally  spaced  short  spines,  male,  un- 
armed, female;  inner  carina  with  13  or  more  small  teeth,  male,  6  or  8,  fe- 
male. Hind  tibiae  distinctly  longer  than  femora,  its  marginal  spines  very 
long  and  sharp;  inner  and  outer  median  apical  spurs  subequal,  slightly 
longer  than  first  tarsal  joint.  Ninth  dorsal  of  male  entire,  slightly  pro- 
jecting at  middle;  supra-anal  projected  between  the  cerci,  as  a  broad,  fee- 
bly concave  lobe,  with  sides  constricted  near  base  and  apex  broadly 
rounded;  subgenital  deeply  cleft,  its  lobes  with  inner  angles  prolonged  and 
projected  forwards,  separated  by  a  wide  but  shallow  median  notch.  Ovi- 
positor with  four  rather  stout,  triangular,  nearly  equally  spaced  teeth,  the 
hook  short,  stout,  feebly  decurved.  Length  of  body,  $  and  9,  17 — 18;  of 
pronotum,  5 — 6;  of  antennae,  55 — 60;  of  fore  femora,  8 — 8.5;  of  hind  fe- 
mora, 18;  of  hind  tibiae,  19.5;  of  ovipositor,  10  mm. 

Mobile.  Ala.,  Sept.  14  (Loding.)  Scudder's  types  were  taken 
by  H.  G.  Hubbard  from  within  the  burrows  of  the  goj)her-turtle, 
Xerohates  polypJienuis  (Daudin),  at  Crescent  City,  Fla.  Hub- 
bard (1894)  states  that  in  January  he  found  the  walls  and  par- 
ticularly the  roof  of  the  burrow  alive  with  specimens  of  the 
CeutlwphUus.  it  being  found  in  all  stages  of  growth  and  in  great 
numbers  in  every  burrow. 

R.  &  H-  have  recorded   the   species   from   Enterprise,   Clear- 
water and  Jupiter,  Fla.  and  Bainbridge  and  Thomasville,  Ga„ 
their  C.  virgatipes    (1904,  798)    from  the  latter  place  being  a 
synonym. 
305.     Ceuthophilus  c^crs  Scudder,  1894,  60. 

Size  small  to  medium,  body  short,  compact,  robust.  Above  chestnut- 
or  dark  mahogany-brown,  the  thoracic  segments  and  abdomen  with  nu- 
merous reddish-yellow  spots,  the  former  usually  with  a  narrow  pale  me- 
dian line;  lower  sides  of  thoracic  segments,  antennae,  fore  and  middle  legs 
and  under  surface  uniform  reddish-yellow;  hind  femora  with  the  usual 
oblique  fuscous  bars.  Fastigium  ending  in  a  prominent  subcompressed 
triangular  spine.  Hind  femora  as  long  as  bodj',  stout,  tapering,  the  apical 
fourth  subequal;  outer  lower  carina  with  8 — 10  distant,  unequal  spines,  the 
middle  ones  the  longer,  male,  with  a  few  small  teeth  only  on  apical  half, 
female;  inner  carina  in  both  sexes  with  a  few  small,  equidistant  spines. 
Hind  tibiae  slightly  longer  than  femora,  their  inner  median  apical  spur 
mbequal  in  length  to  basal  joint  of  tarsus.  Male  with  ninth  dorsal  very 
short,  its  middle  very  broadly  and  shallowly  concave,  but  slightly  projected 
beyond  the  eighth  (PI.  VII,  h) ;  supra-anal  membranous,  short,  broad,  con- 
cave, its  hind  margin  subtruncate  or  broadly  rounded;  subgenital  in  great 
part  membranous,  deeply  cleft,  the  upper  outer  angle  of  each  lobe  ending  in 
a  very  short,  cylindrical,  outward-directed  projection  (PI.  VI,  i.)  Oviposi- 
tor very  short,  the  teeth  of  inner  valves  cylindrical,  needle-like,  more  slen- 
der and  curved  than  in  any  other  species;  terminal  hook  long,  very  slen- 
der, strongly  curved   (Fl.  VII,  s.)     Length  of  body,   $,  11.5 — 16,    $,  10 — 
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14.5;  of  pronotum,  $  and  $,  4 — 5.7;  of  fore  femora,  $,  5 — 6,  $,  4.5 — 7; 
Df  hind  femora,  $,  12.5—17.5,  $,  11.3—14.8;  of  hind  tibiae,  $,  13.5—18, 
$,  11.7 — 15;  of  ovipositor,  4.5 — 6  mm. 

A  careful  study  of  the  type  of  G.  sallei  Scudder  (1894  63)  at 
Cambridge  and  direct  comparison  with  that  of  C.  ccecus  from  Lex- 
ington, Ky.,  shows  no  material  difference  except  in  size-  The  form 
of  the  subgenital  and  supra-anal  plate  in  each  is  the  same  and  the 
very  distinctive  teeth  of  the  ovipositor  exactly  similar,  1  have, 
therefore,  combined  the  two.  Scudder  separated  them  in  his  key 
only  by  the  size,  slightly  different  color  and  the  relatively  longer 
hind  tibias  of  the  smaller  northern  form  cwcus  which  has  page 
priority  of  name.  The  G.  ccecus  as  such  is  definitely  known  only 
from  the  one  male  and  two  females  taken  by  Garman  at  Lexing- 
ton, Ky.,  June  28,  and  which  served  as  Scudder's  types  and  a  sec- 
ond male  in  the  Lexington  collection  taken  by  Garman  at  Hick 
man,  Ky.  G.  sallei  was  described  from  New  Orleans  and  recorded 
by  R.  &  H.  (1916,  274)  from  De  Funiak  Springs,  Fla.  The  type 
of  G.  occultus  Scudder  (1894,  77),  a  female  from  Georgia  in  the 
Cambridge  collection,  is  a  njmph  of  his  G.  sallei.  The  two  other 
specimens  by  its  side  and  probably  considered  occultus  by  Scud- 
der, are  a  pair  of  immature  G.  tenehrarum. 

306.      CEUTHOPHrLUS  PENINSULAKIS  R.  &  H.,  1914c,  408. 

This  is  based  upon  a  male  nymph  so  immature  that  its  proper  rela- 
tionship cannot  be  fixed.  It  is  colored  much  like  latens  with  the  median 
pale  stripe  of  dorsum  more  narrow.  The  subgenital  plate  of  male  is  deeply 
cleft,  the  lobes  incurved  at  tip;  supra-anal  tongue-shaped  and  with  a  deep 
median  lengthwise  groove;  infracercal  plates  present  and  black  in  hue. 

The  unique  type  was  taken  near  Homestead,  Fla.,  from  be- 
neath a  coquina  boulder  near  the  edge  of  pine  woods-  Two  still 
smaller  nymphs,  named  G.  peninsularis  for  me  by  Hebard,  are  in 
my  collection  from  Dunedin,  Fla. 

Family  VIII.     GRYLLID^. 
The  Crickets. 

"And  crickets  sing  at  the  oven's  mouth. 

As  the  blither  for  the  drouth." — Shakespeare. 

"The  crickets  are  heard   in  the  grass,  chirping  from  everlasting  to 
everlasting." — Thoreau. 

The  fourth  family  of  Orthoptera  belonging  to  the  suborder 
Saltatoria  comprises  the  GryllidaB  or  crickets.  From  the  other 
leaping  Orthoptera  they  are  distinguished  mainly  by  the  charac- 
ters given  in  the  key,  page  149.  They  have  the  form  usualh'  sub- 
cj'lindrical,  robust;  head  broad,  usually  perpendicular  or  nearly 
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SO,  the  vertex  closely  merged  w  itli  front  of  face ;  eyes  rather  small, 
usually  oval  or  elliptical,  widely  separated;  ocelli  variable  in 
size,  form  and  position,  sometimes  wanting ;  antennae  usually  long 
and  filiform;  pronotum  short,  broad,  usually  depressed  above; 
tegmina  flat  above,  bent  abruptly  downward  at  sides,  usually  fully 
developed,  though  (Gryllotalpinae,  Myrmecophilinae  and  Nemo- 
bius)  often  abbreviated  or  even  wanting;  wings  folded  like  a 
fan,  usually  shorter  than  tegmina,  often  very  rudimentary  or 
wholly  absent;  fore  tibiae  variable  in  structure  and  usually  with 
a  hearing  organ  on  both  sides;  hind  femora  usually  much  en- 
larged, though  in  the  tree  crickets  (Oecanthinae)  very  slender; 
hind  tibiae  armed  above  either  with  numerous  spines  or  fine  teeth 
or  both  on  each  margin,  except  in  the  Gryllotalpinae  and  Tridacty- 
linae,  where  only  the  inner  margin  is  so  armed;  also  armed  near 
apex  with  two  or  more  pairs  of  subapical  spurs;  tarsi  usually 
three-jointed  (in  Tridactylinae  one-  or  two-jointed  or  wanting) 
the  first  joint  often  very  long;  pulvilli  wanting;  cerci  very  long, 
hairy,  tapering;  ovipositor  as  described  below. 

The  name  Gryllidae  is  derived  from  that  of  the  principal  genus 
Gryllus.  a  Latin  name  for  cricket.  By  Kirby  and  some  of  the 
European  authors  the  family  name  Achetidae  is  used  for  these  in- 
sects. The  family  is  widely  distributed  over  the  earth,  but  in  this 
country  the  species  are  less  numerous  than  those  of  either  the 
Acrididae  or  Tettigoniidae. 

The  tympanum  or  calling  organ  of  the  males  of  Gryllidae, 
when  present,  is,  as  in  the  Tettigoniidae,  located  near  the  base  of 
the  dorsal  surface  of  the  tegmina,  but  is  wider  and  broader,  ex- 
tending across  both  anal  and  median  areas  of  the  tegmina.  In  the 
males  of  Gryllus,  as  Lutz  (1906)  has  shown,  the  right  tegmen  al- 
most always  overlaps  the  left  and  the  ''file"  or  stridulating  ridge 
on  the  under  side  of  the  left  is  therefore  rarely  used,  yet  it  ap- 
pears as  fully  developed  as  the  other.  Lutz  changed  the  position 
of  the  tegmina  in  a  freshly  moulted  male,  placing  the  left  one 
above,  and  after  they  had  hardened  the  cricket  "could  chirp  just 
as  well  as  one  whose  tegmina  had  not  been  tampered  with,  al- 
though he  was  using  the  sound-producing  organ  which  would  nat- 
urally not  have  been  used  at  all."  More  than  one-third  of  the 
742  females  of  Gryllus  examined  by  Lutz  carried  the  left  tegmen 
uppermost,  and  in  that  sex  the  position  of  the  tegmina  were  dur- 
ing life  frequently  changed  by  the  insects  themselves,  but  w^ere 
never  so  changed  in  the  males. 

The  chirps  or  love  calls  of  the  different  species  of  crickets  make 
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up  the  greater  part  of  that  ceaseless  thrill  which,  in  the  northern 
states,  fills  the  air,  usually  at  night,  from  mid-July  until  after 
frost.  These  sounds  are  made  only  by  the  males,  and  are  not 
vocal,  as  most  persons  suppose ;  but  are  produced  by  the  tympan- 
um, the  insect  rubbing  the  veins  in  the  middle  of  one  wing  cover 
over  those  of  the  other.  It  is  often  difficult  to  locate  one  of  these 
chirpers  by  its  song-  The  distance  and  even  the  direction  are 
usually  most  deceiving;  the  crickets  being  exceedingly  shy,  much 
more  so  than  katydids  and  grasshoppers.  Those  which  live  in  the 
ground  generally  chirp  near  the  entrance  to 
their  burrows,  and  retreat  thereto  at  every  ap- 
proaching footstep.  Those  which  live  upon 
trees  or  shrubs  resemble  closely  the  hues  of 
bark  or  foliage,  and  are  therefore  difficult  to 
find  even  when  close  at  hand;  while  the  ma- 
jority, dwelling  as  they  do,  among  grasses  and 
^ ^f.  beneath  logs  and  chips,  find  also  a  safe  protec- 
tion in  their  color,  which  is  usually  closely  like 
latfng  ridges  ^in'^"a  ^hat  of  the  objects  beneath  which  they  rest 
striduiadnfridgi;  !i.  ^hilc  soundlug  their  cymbals. 
'^lAf'ter^LanS.)  ^hc  iuuer  wiugs  of  the  crickets  are,  for  the  \ 

most  part,  short,  weak,  and  comparatively  use- 
less as  flying  organs,  though  sometimes  they  are  nearly  twice  a^ 
long  as  the  outer  pair.     Like  their  nearest  relatives,  the  grass-  ( 
hoppers  and  katydids,  these  insects,  therefore,  travel  mostly  by  ) 
leaps  and,  in  the  course  of  time,  their  hind  femora  have  thus  be/ 
come  greatly  enlarged. 

The  ovipositor  of  the  females  of  most  Gryllidse,  when  exposed, 
is  usually  a  long,  cylindrical  spear-shaped  organ,  consisting  ap- 
parently of  two  pieces.  Each  of  these  halves,  however,  when 
closely  examined,  is  seen  to  be  made  up  of  two  pieces  so  united 
as  to  form  a  groove  on  the  inner  side,  so  that  when  the  two 
halves  are  fitted  together,  a  tube  is  produced,  down  which  the 
eggs  pass  to  the  repository  in  the  earth  or  twig,  fitted  to  receive 
them. 

The  eggs  of  most  crickets  are  laid  singly  in  the  ground.  A  few 
of  the  burrowing  species  deposit  them  in  irregular  masses  in  un- 
derground cavities.  Some  tree  crickets  place  them  uniformly  in 
a  single  row  in  the  pith  of  twigs.  In  Indiana  and  other  northern 
states  most  species  are  represented  in  winter  by  the  eggs  alone. 
A  few,  however,  pass  the  cold  season  as  nymphs,  or  as  adults.  The 
mole  crickets  are  said  to  live  for  several  vears. 
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Among  the  families  of  Orthoptera  the  Grvllidse  and  Tettigoni- 
idae  take  a  rank  superior  to  all  others.  As  Scudder  (1869b,  233) 
Las  pointed  out,  the  high  specialization  of  the  ovipositor  of  the 
female  and  the  perfection  of  structure  of  the  stridulating  organ 
of  the  male  place  these  two  families  above  all  others  in  the  scale 
of  Orthopteron  life.  That  the  two  are  very  closely  related  can 
be  readily  seen  by  any  one  who  will  carefully  compare  them,  organ 
with  organ.  The  Gryllidae  are  placed  first,  however,  by  most  en- 
tomologists, as  the  great  variety  of  form  of  almost  any  given  or- 
gan among  them,  when  compared  with  its  relative  uniformity  of 
structure  among  the  Tettigoniidae,  seems  to  indicate  the  higher 
rank  of  the  former.  Scudder  adds :  "I  do  not  think  it  is  without 
meaning  that  the  crickets  often  live  in  company,  that  they  sing 
both  in  concert  and  during  day  and  night  and  are  the  closer  at- 
tendants upon  man.  Their  stridulating  organ  too  is  more  com- 
plicated and  more  extensive  and  the  pitch  of  their  song  is  higher." 

The  North  American  species  of  Gryllidse  are  herein  divided 
among  eight  subfamilies,  all  of  which  are  represented  in  the  ter- 
ritory covered  by  this  work.  The  following  key  is  largely  based 
upon  that  of  Saussure  (1877,  185)  which  was  used  by  Scudder 
(1897c,  62).  The  Tridactylii  have  been  separated  from  the  Gryllo- 
talpinae,  of  which  they  heretofore  formed  a  group  or  tribe,  and 
made  a  separate  subfamily.  The  form  of  the  antennae  and  the 
one-  or  two-jointed  tarsi  are  sufficient  of  themselves  to  justify  this 
proceeding,  without  taking  into  account  the  other  important  dif- 
ferences. The  Mogoplistii  have  also  been  raised  to  subfamily 
rank  as  they  are  veiy  different  both  in  structure  and  habits  from 
the  Myrmecophilinae  with  which  they  have  previously  been  placed 
as  a  tribe. 

KEY  TO  SUBFAMILIES  OF  NORTH   AMERICAN   GRTLLID,^. 

a.     Tarsi  compressed,  the  second  joint  minute,  compressed. 

&.     Fore  tibiae  enlarged,  fitted  for  digging;  tympanum  of  male,  when 
present,  without  a  speculum;   female  without  an  exposed  ovi- 
positor.    (Burrowing  crickets.) 
c.     Antennae  setaceous,  their  joints  very  numerous;  two  large  ocelli 
present;    size  large,  18  or  more  mm.;    body  thickly  clothed 
with  short  hairs;  all  the  tarsi  three- jointed.     (Mole  crickets.) 

I.     Gryllotalpix.tE,  p.  642. 
cc.     Antennae  filiform,  11- jointed;   three  small  ocelli  present;   size 
small,  less  than  10  mm.;  body  smooth,  shining;  fore  and  mid- 
dle   tarsi    two-jointed,    hind    tarsi    one-jointed    or    wanting. 
(Sand  crickets.)  II.     Tridactylin.i:.  p.  654. 

bb.  Fore  tibiae  not  enlarged;  tympanum  of  male,  when  present,  fur- 
nished with  a  speculum;  female  with  well  developed  external 
ovipositor. 
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d.  Body  subspherical,  wingless;  pronotum  covering  the  occiput 
and  eyes,  tlie  latter  very  small;  hind  femora  ovate,  very 
strongly  swollen;  hind  tibiae  armed  above  with  only  a  few 
movable  spines.     (Ant-loving  crickets). 

III.     Mybmecophilin^,  p.  659. 
dd.     Body  more  elongate,  usually  winged;  occiput  and  eyes  not  cov- 
ered by  pronotum,  the  eyes  well  developed;  hind  femora  more 
elongate,  not  exceptionally  swollen. 
e.     Hind  tibiae  armed  above  on  both  margins  with  minute  teeth, 
but  no  spines;  body  covered  with  translucent  scales;  prono- 
tum of  males  usually  prolonged  backward;  species  wingless 
or   males    usually   wih   very    short   membranous    tegmina. 
(Wingless  bush  crickets.)  IV.     Mogoplistinve,  p.  662. 

ee.     Hind  tibiae  armed  above  with  two  rows  of  spines;   body  not 
covered  with  scales;  pronotum  not  prolonged  backward  in 
either  sex;    tegmina  always  present,  sometimes  much  ab- 
breviated. 
f.     Head  short,  vertical  or  nearly  so;   hind  tibiae  rather  stout, 
armed  with  stout  spines   without  teeth  between  them; 
ocelli  present;  color  black  or  brown.     (Ground  and  field 
crickets.)  V.     Gryllix^,  p.  670. 

ff.     Head  elongate,  horizontal;   hind  tibiae  slender,  armed  with 
delicate    spines    (except   in   the    genus   Neoxahea)    with 
minute  teeth  between  them;  ocelli  absent;  color  white  or 
pale  green.  (White  tree  crickets.)  VI.  Oecanthin^,  p.  709. 
<aa.     Second  tarsal  joint  distinct,  depressed,  heart-shaped. 

g.  Hind  tibiae  armed  above  with  two  rows  of  spines  without  teeth  be- 
tween them  and  with  only  two  apical  spurs  on  inner  side;  ovi- 
positor in  our  species  compressed  and  distinctly  upcurved. 
(Small  brown  or  black  bush  crickets.)  Vll.  Trigoxidiix.^,  p.  728. 
gg.  Hind  tibiae  armed  above  with  two  rows  of  spines  with  small 
teeth  between  them,  the  apical  spurs  three  on  both  outer  and 
inner  sides;  ovipositor  in  our  species  subcylindrical,  but  little 
upcurved.     (Larger  brown  bush  crickets.) 

VIII.     Eneopterix^,  p.  737. 

Subfamily  I.    GRYLLOTALPIN.S:. 

The  Mole  Crickets. 

Crickets  of  large  size,  having,  in  addition  to  characters  given 
in  key,  the  antenna?  much  shorter  than  body ;  eyes  very  small ; 
pronotum  subcylindrical,  arched,  prolonged  more  or  less  back- 
ward, its  hind  margin  rounded;  lateral  lobes  with  lower  margin 
straight  or  concave,  oblique ;  tegmina  somewhat  triangular,  usual- 
ly abbreviated;  wings  often  fully  developed;  fore  femora  dilated 
and  compressed;  fore  tibiae  with  a  tympanum  on  outer  face, 
strongly  dilated,  coarsely  toothed;  middle  and  hind  legs  slender, 
compressed;  hind  femora  slender,  scarcely  saltatorial,  divergent 
from  the  body;  abdomen  cylindrical,  its  apex  obtuse,  9-jointed, 
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male,  7-  or  8-jointed,  female;  subgenital  plate  of  male  large,  trans- 
verse; ovipositor  not  visible.  Both  the  two  known  Xorth  Ameri- 
can genera  are  represented  in  our  territory-  The  principal  litera- 
ture treating  of  them  is  as  follows :  Saussure,  1874,  1877 ;  Scud- 
der,  1869a ;  Blatchley,  1892,  1903 ;  R.  &  H.,  1916. 

KEY  TO  EASTERN   GENERA  OF  GRYIXOTALPIX.E. 

a.     Front  tibiae  with  four  dactyls;  hind  femora  shorter  than  pronotum. 

I.     Gryi-lotalpa. 
aa.     Front  tibiae  with  two  dactyls;  hind  femora  usually  longer  than  pro- 
notum. II.      SCAPTEWSCUS. 

I.     Gryllotalpa  Latreille,  1802,  275-     (L.,  "cricket"  +  "mole.") 

The  principal  characters  of  this  genus  have  been  given  above 
under  the  subfamih'  heading  and  generic  key.  Among  all  our 
(Jryllidte  these  mole  crickets  rank  first  in  size  and  singularity  of 
structure.  When  full  grown  they  measure  from  an  inch  and  a 
fourth  to  an  inch  and  a  half  in  length,  are  pale  brown  in  color  and 
have  the  body  covered  with  very  short  hairs,  giving  it  a  soft,  vel- 
vety appearance.  The  females  have  no  visible  ovipositor,  and, 
externally,  may  be  separated  from  the  males  only  by  the  differ- 
ence in  the  veining  of  the  uppermost  of  the  tegmina.  By  their 
habit  of  burrowing  beneath  the  soil  in  search  of  such  food  as  the 
tender  roots  of  plants,  earthworms  and  the  larvip  of  various  in- 
sects, the  anterior  tibiae  of  these  crickets  have,  in  the  course  of 
ages,  become  so  modified  in  structure  as  to  closely  resemble  the 
front  feet  of  the  common  mole,  whence  the  generic  name.  The 
dactyls  or  claws  of  these  tibiae  are  four  in  number,  the  upper  two, 
the  larger,  being  movable ;  the  others  immovable.  The  compound 
eyes  have,  on  account  of  the  underground  life,  become  much  abort- 
ed, being  not  more  than  one-fourth  the  size  of  those  of  the  common 
field  crickets  of  the  genus  GryUiis.  As  the  mole  crickets  crawl 
rather  than  leap,  the  hind  femora  are  but  little  enlarged,  and  are 
always  shorter  than  the  pronotum.  The  hind  tarsi  are  short, 
seldom  exceeding  half  the  width  of  the  pronotum.  The  genus 
is  widely  distributed  over  the  earth,  three  species  occurring  in 
the  eastern  United  States. 

KEY   TO   eastern    SPECIES    OF   GRYLLOTALPA. 

a.     Hind  tibiae  not  spined  above  except  at  apex. 

b.  Apex  of  hind  tibiae  armed  with  eight  spines,  four  long  ones  on  in- 
ner face  and  four  shorter  ones  on  outer;  front  trochanters  short, 
nearly  semicircular,  armed  with  spinous  hairs. 

307.       HEXADACTYLA.* 


"Kirby  considers  the  characters  given  under  (b)  of  generic  importance  and  has  found- 
ed (1906,  2)  for  hexadactvia  and  allied  forms  the  genus  Ncocurtilla.  I  prefer  to  retain 
all  of  our  species  under  the  old  name  Gryllotalpa. 
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l)b.     Apex  of  hind  tibiae  armed  with  seven  spines,  four  on  inner  and 

three  on  outer  side;  processes  of  front  trochanters  knife-shaped, 

curved,  acute.  308.     majob. 

aa.     Apical  half  of  hind  tibiae  armed  above  on  inner  margin  with  three  or 

four  long  spines;  processes  of  front  trochanters  curved,  acute. 

309.   GBYLLOTALPA. 

307.  Gryllotalpa  hexauactyla  Perty,  1832,  119.  Common  Mole  Cricket. 
Size  medium  for  the  genus;  form  robust.  Cinnamon-brown  or  darker, 
covered  with  short  fine  hairs  of  the  same  hue;  claws  and  veins  of  tegmina 
darker;  occiput  and  abdomen  more  or  less  blotched  with  fuscous.  Ocelli 
small,  ovate,  located  between  the  upper  inner  margins  of  the  eyes.  Dactyls 
(fingers)  of  the  fore  tibiae  stout,  curving  outward,  the  outer  movable  ones 
the  longer.  Tegmina  covering  one-half  to  three-fourths  of  abdomen; 
wings  slightly  exceeding  tegmina  in  short-winged  form,  extending  beyond 
tip  of  abdomen  in  long-winged  form  (Columbia  Scudder).  Anal  cerci 
nearly  one-half  longer  than  pronotum.  Length  of  body,  $  and  9 ,  21 — 30; 
of  pronotum,  7.5 — 10.5;  of  tegmina,  6.5 — 12;  of  hind  fe- 
mora, 6—8.2;  of  cerci,  9.5—13  mm.  (Fig.  212.) 

This,  the  G.  horcalis  of  1113'  former  work 
(1903,  411)  and  of  most  American  authors,  is  a 
common  insect  in  suitable  localities  throughout 
Indiana,  though  unknown  to  most  of  the  inhabi- 
tants of  the  State.  About  one-third  of  those  taken 
have  the  wings  elongate,  extending  bevond  the 
abdomen  as  shown  in  Fig.  212.  On  one  occasion 
a  log  deeply  buried  in  the  sand  on  the  southern 
shore  of  Lake  Maxinkuckee  was  overturned  and 
nine  specimens  were  secured.  Of  these  six  were 
„.  *     '  T  long-winged  and  three  short-winged. 

Fig.    212.    Long-  00  r> 

winged  male.  Jq  ^jjg  moist  mud  and  sand  along  the  margins 

of  the  smaller  streams  and  ponds  the  runs  or  burrows  of  this 
cricket,  exactly  like  those  of  a  mole  though  much  smaller,  can  in 
late  summer  and  early  autumn  be  seen  by  those  interested  enough 
to  search  for  them.  The  burrows  are,  in  the  main,  very  superfi- 
cial, lying  just  beneath  the  surface  and  running  in  very  irregular 
directions.  They  frequently  fork,  and  often  end  beneath  a  stone 
or  small  stick.  The  insects  themselves  are  seldom  seen,  as  they 
are  nocturnal,  forming  their  burrows  by  night,  and  scarcely  ever 
emerging  from  beneath  the  ground.  Moreover,  like  a  mole,  they 
move  backward  as  readily  as  forward,  and  so  easily  escape  their 
enemies.  Apparently  one  insect,  or  a  single  pair  occupy  these  bur- 
rows ;  the  males,  though  several  are  often  heard  at  the  same  time, 
being  usually'  at  quite  a  distance  apart. 

The   burrows   occasionally   enlarge   into   side   cavities    large 
enough  for  the  insect  to  turn  around,  and  in  such  lateral  chambers 
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the  eggs  are  sometimes  found  in  masses  of  60  to  100,  adhering  to 
the  rootlets  of  various  plants.  These  eggs  are  spherical,  white  or 
almost  colorless,  and  have  a  diameter  of  0.7  mm.  The  voung  are 
active  leapers,  and  are  said  to  be  about  three  years  in  reaching 
maturity.  On  July  19,  1894,  a  hundred  or  more  of  the  half- 
grown  young  were  captured  in  a  small  meshed  seine  while  col- 
lecting fishes  in  a  small  stream  in  Montgomery  County.  They 
were  evidently  burrowing  in  the  soft  mud  close  to  shore  or  per- 
haps in  the  mud  beneath  the  shallow  water.  Just  a  year  later  a 
number  of  young  were  also  taken  in  a  seine  from  the  waters  of 
the  outlet  of  Lake  Wawasee.  Kosciusko  County-  Since  they  feed, 
during  their  lives,  mainlj'  upon  the  tender  roots  of  various  plants, 
they  are  necessarily  very  injurious  and  it  is  fortunate  that  with 
us  they  are  not  more  common  than  they  are. 

The  known  range  of  this  mole  cricket  is  a  very  wide  one  ex- 
tending from  British  America  to  the  southern  part  of  South 
America.  Perty's  types  having  been  from  Minas  Gertes,  Brazil. 
K.  &  H.  (1916,  277)  first  placed  the  G.  horcalis  of  Burmeister  as  a 
synonym  of  Jiexadactyhi  and  as  Scudder  and  Saussure  in  their 
keys  separated  the  two  only  by  the  length  of  the  inner  wings  and 
the  form  of  the  projection  at  the  base  of  the  second  lateral  dactyl 
of  the  fore  tibise,  the  two  names  are  doubtless  synonymous.  The 
long-winged  form,  cohinihia  Scudder  (1869a,  26)  was  first  placed 
as  a  synonym  of  horealis  by  me  in  1903.  Other  synonyms  of 
hexadactyla  are  hrevipennis  Serv.  (1839,  368)  and  longipennis 
Scudder  (1862,  426). 

In  Florida  G.  hexadactyla  has  been  taken  by  me  only  at  St. 
Augustine  (at  light),  Ormond,  Lake  Okeechobee  and  Dunedin, 
though  its  runways  have  been  noted  at  almost  all  collecting  sta- 
tions. Elsewhere  in  the  State  it  has  been  recorded  only  from 
Leon  County,  where  Hebard  found  one  in  a  cherry  tree,  Enterprise 
and  Lake  City.  About  Dunedin  its  runways  occur  in  numbers 
around  the  numerous  small  lakes  and  ponds,  and  on  March  11, 
1918,  I  took  nine  males  and  three  females  by  digging  in  the  muck 
on  the  margin  of  one  of  these.  The  specimens  thus  taken  were  all 
brachypterous  and  were  much  more  sluggish  in  their  actions  than 
when  uncovered  in  a  runway.  They  were  smaller  and  darker  than 
those  from  Indiana  and  the  terminal  joints  of  the  palpi  were  also 
distinctly  paler.  When  first  uncovered  the  smooth  silken-like 
luster  of  their  surface  was  notable.  To  it  not  a  particle  of  mud, 
muck  or  water  adhered-  There  is  little  doubt  but  that  this  mole 
cricket  occurs  in  numbers  in  all  parts  of  the  mainland  of  Florida 


646  FAMILY   VIII. GRYLLID^. THE  CRICKETS. 

but  has  to  be  especially  sought  for  in  its  mucky  abiding  places 
and  the  records  for  the  State  are  therefore  few. 

Morse  (1919a,  31)  says  that  hexadactyla  ''probably  occurs 
throughout  New  England  but  is  very  local  and  difficult  to  cap- 
ture." I  can  find  but  one  record  from  Ontario,  that  of  Fletcher 
(1892)  who  had  received  it  from  Leamington  and  wrote  an  ex- 
cellent account  of  its  habits.  There  is  no  definite  locality  record- 
ed from  Michigan,  though  Hubbell  has  it  from  Washtenaw  County. 
Bruner  mentions  it  as  not  rare  in  the  eastern  half  of  Nebraska 
and  McNeill  as  found  about  Moline,  111.  in  August.  The  latter 
states  (1891,  4)  that  it  "can  be  made  to  eject  from  its  cerci  a 
grayish  viscid  substance  which  can  be  thrown  several  inches.  The 
ejected  mass  does  not  have  any  noticeably  bad  odor,  and  if  used 
to  repel  the  attacks  of  enemies  it  is  probably  efficient  by  en- 
tangling the  feet  and  covering  the  eyes  of  attacking  insects."  Of 
this  habit  Baumgartner  (1910  316)  says:  *'If  one  seizes  a  mole 
cricket  of  either  sex  it  squirts  from  its  anus  a  brown  liquid  of 
nauseating  fetidity.  This  liquid  is  formed  in  part  by  excrement 
from  the  rectum  and  is  in  part  the  secretion  of  a  special  gland. 
I'  is  protective  in  function,  operating  both  as  a  repellent  by  its 
fetidity  and  as  a  restardant  by  its  great  viscidity  or  stickiness." 

The  note  of  the  male  mole  cricket  is  a  sharp  disyllabic  chirp, 
continuously  repeated  and  loud  enough  to  be  heard  several  rods 
away.  It  is  usually  attributed,  by  those  who  have  given  little  at- 
tention to  insect  sounds,  to  the  field  cricket  or  to  some  of  the 
smaller  frogs.  The  cricket  is  very  difficult  to  locate  by  this  note, 
and  I  have  on  several  occasions  approached  cautiously,  on  hands 
and  knees,  a  certain  spot,  and  remained  silent  for  several  minutes 
while  the  chirping  went  on  apparently  beneath  my  very  eyes ;  yet, 
when  the  supposed  exact  position  of  the  chirper  was  determined 
and  a  quick  movement  was  made  to  unearth  him,  he  could  not  be 
found.  Indeed,  it  is  only  by  ch.ance,  as  by  the  sudden  turning  over 
of  a  log  in  a  soft  mucky  place,  that  a  person  can  happen  upon  one 
of  them  unawares.  Even  then  quick  motion  is  usually  necessary 
to  capture  him  before  he  scrambles  into  the  open  mouth  of  one  of 
the  burrows  which  he  has  ever  in  readiness.  I  have  heard  their 
note  in  the  forenoon  of  cloudy  days,  but  it  is  much  more  common 
in  the  afternoon.  Scudder  who  has  set  the  note  to  scale  says  of 
it  (1893  63)  : 

"Our  common  mole  cricket  usually  begins  its  daily  chirp  at  about  four 
o'clock  in  the  afternoon,  but  stridulates  most  actively  at  about  dusk.  On 
a  cloudy  day,  however,  it  may  be  heard  as  early  as  two  or  three  o'clock; 


SUBFAMILY  I. GRYLLOTALPIX.E.  647 

this  recognition  of  the  weather  is  rather  remarkable  in  a  burrowing  insect, 
and  the  more  so  as  it  does  not  appear  to  come  to  the  surface  to  stridulate, 
but  remains  in  its  burrow,  usually  an  inch  below  the  surface  of  the  ground. 
Its  chirp  is  a  gutteral  sort  of  sound,  like  grii  or  greeu,  repeated  in  a  trill 
indefinitely,  but  seldom  for  more  than  two  or  three  minutes,  and  often  for 
less  time.  It  is  pitched  at  two  octaves  above  middle  C,  and  the  notes  are 
usually  repeated  at  the  rate  of  about  130  or  135  per  minute;  sometimes, 
when  many  are  singing,  as  rapidly  as  150  per  minute.  Often,  when  it  first 
begins  to  chirp,  it  gives  a  single  prolonged  trill  of  more  slowly  repeated 
notes,  when  the  composite  character  of  the  chirp  is  much  more  readily  de- 
tected, and  afterward  is  quiet  for  a  long  time.  When  most  actively  chirp- 
ing, however,  the  beginning  of  a  strain  is  less  vigorous  than  its  full  swell, 
and  the  notes  are  then  repeated  at  the  rate  of  about  120  per  minute;  it 
steadily  gains  its  normal  velocity.  It  sounds  not  unlike  a  feeble  distant 
croaking  of  toads  at  spawning  season." 

McNeill  (loc-  cit.)  says  he  has  "been  struck  with  the  resem- 
blance of  the  note  to  that  of  the  tree  cricket,  Occanthns  nireus. 
To  niY  ear  the  only  discernible  difference  is  that  of  pitch.  The 
song  is  a  simple  chirp,  Yery  low  in  pitch  for  an  Orthopteron,  re- 
peated at  interYals  of  about  a  second." 

Baumgartner  (loc.  cit.)  says  that  the  female  mole  cricket  has 
a  partly  developed  chirping  organ  on  its  tegmina.  With  this  it 
produces  a  single  note  used  as  a  means  of  recognition  in  the  dark 
tunnels  which  it  inhabits;  both  this  organ  of  sound  and  the  pro- 
tective secretion  aboYe  mentioned  being  adaptations  to  an  under- 
ground life. 
308.     Gryllotalpa  major  Saussure,  1874,  343.     Giant  Mole  Cricket. 

Size  very  large,  form  robust.  Brownish-yellow;  pronotum  velvety 
brown,  with  a  faint  narrow  median  groove  or  oval  space  smooth,  shining 
and  prolonged  backward  in  several  lines.  Tegmina  abbreviated,  reaching 
only  the  fourth  abdominal  segment ;  wings  fully  developed,  surpassing  the 
abdomen.  Front  legs  stout,  the  trochanter  large  and  of  the  same  shape  as 
in  G.  gryllotalpa.  Hind  femora  more  slender  than  in  that  species;  hind 
tibiae  feebly  enlarged  at  middle,  armed  as  described  in  key.  Claws  of  hind 
tarsi  equal.  Length  of  body,  5,  41;  of  pronotum  13,  of  tegmina,  19  mm. 
Width  of  pronotum,  10  mm. 

The  above  are  the  salient  points  of  the  original  description, 
the  type  of  which  was  from  Illinois.  The  only  published  record 
of  its  occurrence  elsewhere,  which  can  be  found,  is  that  of 
Bruner  (1885,  126)  who  mentions  and  briefly  describes  a  speci- 
men from  Labette  County,  Kansas  under  the  name  of  Gryllotalpa 
pondcrosa  n.  sp.?  Caudell  (Ms.)  reports  that  he  has  received 
specimens  from  Carthage,  Mo.,  Louisville,  Miss._  and  Oklahoma, 
and  specimens  in  the  Philadelphia  collections  are  from  Riley 
County  and  Manhattan,  Kansas,  and  Stillwater,  Okla.     All  stud- 
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ents  of  Orthoptera  in  the  states  mentioned  should  look  for  this 
giant  mole  cricket  about  the  boggy  places  of  ponds,  lakes  and 
srreams. 

309.     Gryllotalpa    gryllotalpa    (Linnaeus),    1758,    428.     European    Mole 
Cricket. 

Size  large,  form  robust.  Reddish-  or  brownish-yellow,  tinged  with 
fuscous  above,  pale  brownish-yellow  beneath.  Ocelli  very  small,  subrotund. 
Antennae  scarcely  longer  than  pronotum.  Tegmina  short,  pointed,  covering 
■  about  half  the  abdomen;  wings  fully  developed,  caudate  very  rarely  ab- 
breviated. Front  trochanters  produced  to  a  point.  Hind  tibiae  armed  as 
in  key.  Anal  cerci  longer  than  pronotum.  Length  of  body,  35 — 40;  of 
pronotum,  13;  of  tegmina,  13 — 19;  of  hind  femora,  9 — 11;  of  anal  cerci, 
14.5—16  mm.  (Fig.  213.) 

This  large  mole  cricket 
has  been  introduced  and  be- 
come established  at  a  few 
points  in  the  eastern  States. 
Single  adventive  s])ecimens 
have  been  mentioned  b^'  sev- 
eral authors,  Scudder  (1869, 
19)  recording  one  as  received 
in  a  collectioQ  from  Ver- 
mont, but  doubted  its  having 
been  obtained  there.  Weiss 
(1915)  first  recorded  its  es- 
tablishment in  this  country 
in  a  nursery  at  Kutherford, 
N.  Jer.,  stating  that  the  firm 
on  whose  premises  they  were 
found  claimed  to  have  de- 
stroyed at  least  20,000,  in- 
cluding eggs.  Later  he  and 
Dickerson  (1918)  gave  an  ex- 
tended account  of  its  occur- 
rence at  Rutherford,  stating 
that :  ''This  infestation, 
which  is  undoubtedly  of  sev- 
eral years'  duration,  extends 
over  several  acres  planted  to 
herbaceous  and  ornamen- 
tal stock,  a  large  number 
of  plants  being  jearly  imported  from  Europe.  The  soil  is  rather 
light  and  porous  and  contains  a  variety  of  shrubs,  shade- 
trees,  etc.,  such  as  one  would  naturally  find  in  a  nursery.     No 
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Mole    Cricket.    Male 
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preference  is  shown  by  the  cricket  for  any  particular  plant,  its 
zig-zag  burrows  being  found  in  different  parts  of  the  area  irre- 
spective of  the  kinds  of  plants  growing  there.  The  insects  have 
been  numerous  enough  for  the  nursery  to  detail  several  men  at 
certain  periods  to  hunt  them  out  and  destroy  as  many  as  possible 
every  few  dajs," 

Morse  (1919,  18)  records  three  specimens  as  found  in  a  local 
collection  at  Nantucket,  Mass.,  where  it  was  doubtless  introduced 
by  importations  of  European  plants.  Burr  (1897,  67)  states  that 
in  England :  "It  lives  in  holes  in  damp  places,  potato  fields,  and 
also  in  sandy  places.  The  burrow  is  a  long  winding  passage  at 
the  end  of  which  is  a  chamber  in  which  the  female  lays  about  one 
hundred  dirty  yellow  eggs.  It  feeds  on  roots,  etc.,  and  animal 
food  if  it  can  get  it.  The  stridulation  of  this  mole  cricket  has 
been  likened  (by  Gilbert  White)  to  the  churr  of  the  nightjar, 
but  'more  inward'  as  the  insect  churrs  in  its  burrow.  It  is  to  be 
heard  about  dusk  on  warm  spring  evenings-  In  France  they  are 
very  numerous,  and  do  damage  by  eating  the  roots  of  grass,  etc., 
but  may  be  killed  hj  pouring  boiling  water  mixed  with  a  little 
oil  into  their  holes ;  they  then  come  up  to  die.  They  may  be  kept 
in  cages  and  fed  on  potatoes,  turnips,  meat,  etc.,  but  individuals 
should  be  kept  separately  or  they  will  fight  and  mutilate  each 
other.  It  takes  about  two  years  for  this  mole  cricket  to  pass 
through  its  transformations;  the  larvae,  and  perhaps  the  adult 
insects,  hibernate." 

Gilbert  White  says  of  this  mole  cricket:  "When  it  flies  it 
moves  curso  iindoso,  rising  and  falling  in  waves  or  curves  like 
woodpeckers.  In  different  parts  of  England  people  call  them 
fern-crickets,  churr- worms  and  eve-churrs,  all*  very  apposite 
names.  Anatomists  who  have  examined  the  intestines  of  these 
insects,  astonish  me  with  their  accounts  for  they  say,  that  from 
the  structure,  position  and  number  of  their  stomachs  or  maws, 
there  seems  to  be  good  reason  to  suppose  that  they  ruminate  or 
chew  the  cud  like  many  quadrupeds." 

The  majority  of  the  European  records  of  this  insect  have 
been  made  under  the  name  of  Grt/Uotalpa  vidgans  Latr.,  a 
synonym;  Burr  (1897,  67)  first  restoring  the  older  name  of 
Linnaeus. 

II.     ScAPTERiscus  Scudder,  1868c,  385.     (Gr.,  "a  little  digger.") 
Medium  sized  burrowing  crickets  resembling  closely  the  spe- 
cies of  Gyllotalpa  in  general  appearance  but  easily  distinguished 
by  having  only  two  dactyls  on  each  of  the  expanded  fore  tibiae. 
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They  differ  also  in  having  the  fore  trochanters  much  longer,  the 
free  portion  equalling  the  tibial  dactyls  in  length ;  hind  tibiae 
always  armed  above  on  inner  margin  as  well  as  at  apex;  basal 
joint  of  hind  tarsi  ending  on  each  side  with  a  sharp  spine,  the 
inner  one  the  longer;  apical  third  only  of  the  hind  tarsal  claws 
naked;  anal  cerci  shorter  than  pronotum. 

The  habits  of  these  smaller  mole  crickets  are  much  the  same 
as  those  of  the  larger  ones,  but  in  tropical  countries,  where  they 
are  much  more  numerous,  they  often  do  extensive  damage  to 
crops-  Barrett  (1902)  prepared  a  special  bulletin  on  the  damage 
done  by  8.  didactylus  {vicinus  Scudd.)  in  Porto  Rico,  estimating 
the  annual  damage  on  that  island  at  more  than  $100,000.  All  the 
species  feed  on  the  roots,  stems  and  leaves  of  living  plants,  espe- 
cially those  of  cane,  tobacco,  rice  and  vegetables,  growing  in  moist 
places.  The  species  are  all  tropical  or  subtropical  in  range,  three 
being  recognized  as  occurring  in  our  southern  states. 


Fig.  214.  Structures  of  Scapteriscus.  a,  Lateral  outlines  of  dactyls  of  front  tibise  of 
female,  X  4!  rf>  dorsal  view  of  pronotum,  X  2;  ^,  lateral  outline  of  fore  trochanter  or 
spatula,  X  4.  all  of  5'.  vicinus;  b,  e,  h,  same  of  6".  abhreriatus\  c,  i,  dactyls  and  fore 
trochanter  of  5".  acletus;  f,  lateral  outline  of  terminal  joint  of  hind  tarsus  and  claws  of 
abbreviatus,   X   3-5 !  />  dorsal  view  of  S.  vicinus.     (After  R.  &  H.  and  Barrett.) 

KEY   TO   EASTERN    SPECIES   OF   SCAPTERISCUS. 

a.  Dactyls  of  front  tibiae  almost  or  quite  touching  at  base;  pronotum 
without  definite  spots  or  figure  of  a  distinct  pattern  (Fig.  214,  a. 
d) ;   ocelli  obovate.  310.     vicinus. 

aa.     Dactyls  of  front  tibiae  separated  by  a  distance  at  least  equal  to  one- 
half  their  basal  width;  pronotum  either  with  distinct  spots  or  fig 
ure  of  a  definite  pattern  (Fig.  214,  b,  e) ;  ocelli  rounded  or  elongate- 
oval. 
b.     Tegmina  covering  only  one-third  of  abdomen;   pronotum  and  ab- 
domen mottled  with  numerous  large  rounded  pale  spots;  ocelli 
very  small,  subrotund.  311.     abbreviatus. 

66.     Tegmina  covering  three-fourths  of  abdomen;  pronotum  and  abdo- 
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men  not  strongly  mottled;  ocelli  larger,  twice  as  long  as  broad. 

312.      ACLETUS. 

310.     ScAPTERiscus  Ticixus  Scudder,  1869a,  12.     "Changa." 

Size  medium  for  the  genus;  form  robust.  Above  pale  brownish-yel- 
low or  fawn,  an  irregular  blotch  on  disk  of  pronotum  and  veins  of  tegmina  , 
fuscous;  beneath  pale  brown.  Pronotum  oval,  one-third  longer  than  widb, 
front  margin  concave,  hind  one  broadly  rounded.  Tegmina  usually  cov- 
ering three-fourths  of  abdomen,  slightly  surpassing  the  hind  femora; 
wings  fully  developed,  usually  surpassing  the  anal  cerci.  Fore  trochanter  ob- 
long or  subspatulate,  concave  beneath,  its  tip  rounded.  Dactyls  of  fore 
tibiae  broad  at  base,  subparallel,  narrowly  separated,  their  apical  halves 
tapering,  feebly  decurved,  the  lower  one  the  shorter  and  stouter  (Fig.  214, 
a.)  Dactyls  of  fore  tarsi  elongate-triangular,  subacute,  the  inner  one 
much  the  larger.  Hind  femora  about  one-fourth  longer  than  pronotum. 
Hind  tibiae  armed  above  on  inner  margin  with  four  long  sharp  spines  and 
at  apex  with  two  long  and  one  short  one  on  inner  side  and  three  short 
ones  on  outer  side.  Third  hind  tarsal  joint  strongly  compressed,  its  inner 
terminal  claw  nearly  as  long  as  the  segment,  the  outer  one  one-fourth  short- 
er. Anal  cerci  two-thirds  the  length  of  pronotum.  Length  of  body,  $  and  $ , 
26 — 29;  of  pronotum,  8 — 10.5;  of  tegmina,  15 — 20;  of  hind  femora,  9.5 — 
11.5;  of  cerci,  6.5—8  mm.     Width  of  pronotum,  6.5 — 8.5  mm.  (Fig.  214,  ;".) 

St.  Simon's  Island,  Ga.  (Hehord)  ;  Brunswick.  Ga.,  Feb.  5 — 
Apr.  7  {Goodyear)  ;  Culebra  and  Guayama,  Porto  Rico  (Pearson). 
This  species  is  said  by  R.  &  H.  (1916,  278)  to  occur  abundantly  in 
the  southeastern  United  States,  the  West  Indies  and  portions  of 
South  America.  It  has  been  usually  recorded  as  »Sf.  didaetyhis 
Latr.  but  they  state  that  our  species  is  somewhat  heavier  with 
width  of  pronotum  distinctly  greater  in  proportion  to  its  length 
and  with  the  basal  width  between  the  tibial  dactyls  averaging 
less  than  in  didaetylus,  which  was  described  from  Surinam  and 
does  not  occur  north  of  Costa  Rica- 
No  definite  record  of  the  occurrence  of  /S.  viciniis  in  Florida 
can  be  found.  Scudder  (1869a,  11)  mentions  nymphs  doubtfully 
belonging  to  -Sf.  didaetylus.  as  having  been  received  from  Fort 
Jefferson,  Fla.  Hebard  (Ent.  News,  XX,  179)  first  recorded 
vicinus  from  the  Ignited  States,  his  specimens  coming  from 
Darien,  Ga.,  where  they  were  reported  to  have  destroyed  a  great 
l)ortion  of  the  grass  on  the  golf  grounds.  It  has  since  been  found 
at  a  number  of  places  in  southern  Georgia,  and  is  said  by  R.  &  H. 
to  be  a  serious  pest  in  portions  of  that  State.  In  Porto  Rico, 
on  account  of  its  face  having  a  fancied  resemblance  to  that  of  a 
pet  monkey  which  there  goes  by  the  name  of  "Chango,"  it  is  the 
species  known  as  the  *'Changa."  It  is  said  by  Barrett  (1902)  to 
be  ''by  far  the  most  serious  insect  pest"  of  that  island.  He  states 
that : 
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"The  young  changa  very  seldom  leaves  the  ground  unless  driveji  out 
by  water,  but  the  adults  are  frequently  to  be  seen  hurrying  over  the  sur- 
face even  in  the  daytime.  The  adult  males  frequently  fly  at  night  and  are 
attracted  to  light.  Though  their  flight  is  laborious,  like  that  of  a  large 
beetle,  and  not  long  sustained,  they  sometimes  rise  to  a  light  20  feet  or 
more  above  the  ground.  They  seem  to  prefer  dark,  cloudy  nights  in  which 
to  make  their  aerial  excursions.  Whenever  the  soil  is  moist  and  not  too 
hot,  be  it  night  or  day,  its  work  of  destruction  is  carried  on,  though,  of 
course  much  the  greater  amount  of  damage  is  done  at  night.  Its  habit  of 
burrowing  just  beneath  the  surface  in  a  great  measure  saves  it  from  the  at- 
tacks of  lizards,  but  not  entirely  from  fowls  and  blackbirds,  that  are  quick 
to  notice  the  slightest  movement  of  the  earth  on  top  of  the  burrow  and  to 
recognize  the  cause  thereof.  These  burrows,  ramifying  through  the  soil  in 
the  vicinity  of  food  plants,  are  kept  open  and  utilized  for  a  considerable 
length  of  time  by  all  the  mole  crickets  frequenting  that  soil  area.  Thus 
it  will  be  seen  a  changa  can  readily  pass  from  the  roots  of  one  food  plant 
to  those  several  feet,  or  perhaps  even  yards,  distant  without  emerging 
from  the  ground  or  making  any  new  gallery. 

"When  removed  from  the  ground,  or  sometimes  when  surprised  on  the 
surface,  the  adult  changa  has  the  habit  of  feigning  death.  This  'possum' 
act  may  be  prolonged  several  minutes.  After  a  few  minutes  of  intense  ac- 
tivity directly  after  coming  to  a  light,  the  changa  usually  strikes  an  atti- 
tude of  meditation,  as  it  were,  and  remains  absolutely  motionless  for  a  con- 
siderable length  of  time. 

"The  changa's  food  consists  almost  wholly  of  living  plants;  the  stom- 
ach, however,  is  always  found  to  contain  more  or  less  mud  and  sand,  which 
is  probably  unavoidably  eaten  along  with  the  roots.  Portions  of  decaying 
plants  and  leaves  and  stems  of  living  plants  are  sometimes  eaten.  In  cap- 
tivity, even  with  plenty  of  its  normal  food,  the  changa  will  eat  the  dead 
and  dying  individuals  of  its  own  kind;  and  we  suspect  that  it  varies  its 
normal  diet  with  an  occasional  earthworm,  as  we  have  kept  specimens  in 
cages  on  an  unmixed  diet  of  earthworms  for  a  week  or  more." 

311.     ScAPTERiscus  ABBREViATus  Scudder,  1869a,  14.     Lesser  Short-winged 

Mole  Cricket. 

Size  medium;  form  robust.  Brownish-fuscous  blotched  with  pale  yel- 
low on  thorax  and  abdomen;  head  blackish,  maculate  with  yellow;  veins 
of  the  tegmina  fuscous.  Ocelli  minute,  rounded,  nearly  flat.  Pronotum 
elongate-  oval,  one-third  longer  than  wide.  Tegmina  scarcely  reaching 
middle  of  hind  femora,  wings  rudimentary.  Fore  trochanters  long, 
straight,  slightly  twisted  at  base,  the  sides  parallel,  tip  broadly  rounded; 
lower  margin,  except  near  apex,  armed  with  numerous  slender  spines 
(Fig.  214,  h.)  Dactyls  of  fore  tibiae  well  separated  at  base,  narrower  than 
in  vicinus,  feebly  curved,  the  lower  one  the  shorter.  Upper  dactyl  of  fore 
tarsi  distinctly  longer,  stouter  and  more  curved  than  the  lower.  Hind  fe- 
mora shorter  than  pronotum,  strongly  compressed.  Hind  tibiae  with  four 
spines  on  upper  inner  margin,  these  gradually  increasing  in  length,  the 
basal  one  the  shorter;  lower  inner  apical  spine  distinctly  longer  than  any 
of  the  others.  Inner  hind  tarsal  claw  as  long  as  its  supporting  segment. 
Length  of  body,  $  and  9,  21 — 24;  of  pronotum,  10 — 11;  of  tegmina,  $, 
4.5 — 5.2,  2,6;  of  hind  femora,  ^ ,  8,  $ ,  10  mm.     Width  of  pronotum,  7  mm. 
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Port  Tampa  Fla.,  Feb.  7.  Ybor  City,  Fla.,  Nov.  7-  This  is  the 
only  species  of  these  lesser  mole  crickets  definitely  recorded  from 
Florida.  In  addition  to  the  aboye  localities  it  has  been  taken  at 
Lemon  City,  Miami,  Key  West  and  Ft.  Myers  by  R.  &  H.  or  Davis. 
At  Key  West  it  was  found  on  the  sea  beach  in  burrows  in  the 
damp  sand  and  at  Miami  Hebard  (1915b)  "dug  it  out  of  sandy 
soil  in  a  grape  fruit  grove.  Individuals  were  found  to  burrow  but 
a  few  inches  beneath  the  surface,  coming  to  feed  beneath  decay- 
ing grape  fruit.  Everywhere  about  Miami  in  sandy  soil  this  in- 
sect, which  is  locally  called  'cricket  mole,'  is  said  to  do  decided 
damage,  particularly  to  farm  truck.  It  is  reported  to  have  been 
introduced  in  this  region  in  manure  from  Key  West.  The  soft 
fat  abdomen  is  in  life  whitish  and  distinctly  paler  than  the  hard 
portions  of  the  insect."  Specimens  in  the  Gainesville  collection 
are  dark  fuscous  in  general  hue,  the  legs  and  scattered  spots 
alone  paler.  This  short-winged  species  was  described  from  Per- 
nambuco,  Brazil,  and  is  recorded  only  from  that  country,  the 
West  Indies,  Southern  Florida  and  White  Oak,  Ga. 

312.  -  ScAPTERiscus  ACLETUs  Rehn  &  Hebard,  1916,  279.     Unwelcome  Mole 

Cricket. 

"Size  medium,  form  rather  slender.  Pinkish-buff;  head  with  occiput 
blackish-brown;  dorsum  of  pronotum  with  an  oval  of  blackish-brown,  this 
interrupted  cephalad  and  mesad  by  rounded  incursions  from  each  side  of 
pinkish-buff;  tegmina  and  wings  buffy  with  veins  darker;  caudal  femora 
except  the  proximal  fourth  of  dorso-external  portion  suffused  with  darker; 
abdomen  dark  above,  pale  below.  Lateral  ocelli  over  twice  as  long  as 
broad.  Tegmina  similar  to  vicinus,  the  veins  not  as  heavy  and  cross  vein- 
lets  fewer;  wings  slightly  surpassing  apex  of  abdomen.  Dactyls  of  cep- 
halic tibiae  separated  by  a  space  equal  to  basal  width  of  one  of  the  dactyls. 
Spatula  with  distal  half  of  ventral  margin  chitinous,  straight,  the  disto- 
ventral  angle  nearly  rectangulate,  sharply  rounded  (Fig.  214,  c,  t.)  Me- 
dian tibiae  armed  interno-distad  with  four  heavy  spurs.  Caudal  tibiae  with 
ventro-internal  margins  each  bearing  four  long  spines,  the  last  situated 
slightly  proximad  of  the  three  long  distal  spurs;  disto-external  margin 
with  three  short  spurs,  the  dorsal  one  widely  separated  from  the  other  two. 
Distal  joint  of  caudal  tarsus  slender,  no  wider  than  metatarsus  (Fig.  215.) 
Length  of  body,  $,  26.4—34.4,  $,  26.5—35.5;  of  pronotum,  $,  8.8 — 11.3, 
$,  8.5—10.3;  of  tegmina,  $,  14.6—17.8,  $,  15—19.2;  of  caudal  femora,  $, 
10—11.7,  $,  10.2—12  mm.     Width  of  pronotum,  6.4—8.9  mm."  (R.  &  H.) 

This  species  is  known  only  from  Jesup,  Hebardville  and  White 
Oak,  Ga.  At  Hebardville,  "the  type  locality,  it  was  found  in 
great  numbers  in  sandy  soil.  Tunnels  recently  made  were  every- 
where apparent.  Digging  into  these  and  the  flooding  of  such 
areas  revealed  few  examples,  but  a  row  of  lettuce  in  a  dying  con- 
dition was  investigated,  and  beneath  the  wilted  leaves,  resting  on 


654 


FAMILY   VIII. GRYLLID^. — THE  CRICKETS. 


Fig.    215.      Dorsal    view    of    male 
type,    X    I-5-      (After  R.  &  H.) 


the  ground  at  the  base  of  these  plants,  many  specimens  were 
found.     The  roots  of  the  lettuce,  tomatoes  and  beets  were  found 

to  be  extensively  damaged  by  this  in- 
sect, in  many  cases  all  but  the  main 
root  having  been  completely  de- 
voured. When  disturbed  individuals 
always  sought  to  escape  under  the 
ground,  disappearing  in  the  sandy 
soil  with  astonishing  rapidity;  on 
the  surface  they  could  run  very 
nimbly,  occasionally  giving  a  short 
hop,  but  not  attempting  to  fly. 
There  is  no  doubt,  however,  but  that 
both  this  species  and  vicinus  can  fly 
vigorously  and  during  migrations, 
which  undoubtedly  occur,  probably 
resort  almost  wholly  to  this  method 
of  locomotion.  At  night  the  rich 
gutteral  "grrrr''  of  the  cricket  could  be  heard  on  all  sides,  but  no 
individuals  were  found  on  the  exposed  surface  of  the  ground." 
{R.  &  H.) 

Subfamily  II.    TRIDACTYLINiE. 
The  Sand  or  Pygmy  Mole  Crickets. 

Burrowing  crickets  of  very  small  size,  having  the  body  smooth, 
shining;  ocelli  three,  very  small;  antennae  11-jointed,''^  widely 
separated  at  base,  differing  from  those  of  all  our  other  Gryllidje 
ill  being  submoniliform,  the  segments  distinct  and  similar  to 
those  of  many  Coleoptera;  pronotum  short,  covering  but  little  of 
the  head,  not  prolonged  backward;  tegmina  of  male  without  a 
tympanum ;  front  tibiae  without  a  hearing  organ ;  hind  femora 
much  swollen,  strongly  saltatorial ;  tarsi  of  front  and  middle  legs 
in  our  genera  two-jointed,  of  hind  ones  one-jointed  or  wanting; 
abdomen  ending  in  four  slender,  tapering,  bristly  appendages, 
the  lower  pair  stjiiform. 

The  above  characterization  shows  clearly  the  important  dif- 
ferences between  these  pygmy  mole  crickets  and  their  larger 
cousins  the  Gryllotali)in8e.  In  any  other  group  of  insects  such  a 
combination  of  different  characters  would  be  deemed  sufficient 
for  family  ranking  and  I  have  no  hesitancy,  therefore,  in  raising 
them  to  subfamily  standing.  Two  of  the  three  known  genera  oc- 
cur in  our  eastern  states.    The  principal  literature  pertaining  to 


'•Saussure   (1877,  210)   says  there  are  only  ten  joints  but  in  both  our  American  genera 
there  are   eleven. 
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them  is  as  follows:  Saussure,  1874,  347—361,  1877,  210—225, 
1897;  Scudder,  1902;  Blatclilev,  1892,  1903;  Morse,  1901a; 
K  &  H.,  1916. 

KEY   TO   EASTEKX    GEXEBA   OF   TRIDACTYLIX.E. 

a.  Species  more  than  5.5  mm.  in  length;  pronotum  with  a  weak  trans- 
verse sulcus;  hind  tibiae  with  four  pairs  of  long  slender  plates  used 
in  swimming;   hind  tarsi  one- jointed.  I.     Tridactylus. 

aa.  Species  less  than  5.5  mm.  in  length;  pronotum  with  no  transverse 
sulcus;  hind  tibiae  with  a  single  pair  of  short  plates  used  in  swim- 
ming; hind  tarsi  wholly  wanting.  II.     Ellipes. 

I.     Tridactylus  Olivier,  1789,  26-     (Gr.,  ''three"  +  "finger.") 

These  little  sand  crickets  are  among  the  smallest  of  the 
Gryllidae.  The  principal  characters  of  the  genus  are  given  above 
under  the  subfamily  heading.  In  addition  they  have  the  head 
subconical;  ocelli  rounded,  arranged  in  a  transverse  row,  the  lat- 
eral ones  very  close  to  the  lower  inner  margin  of  the  eyes;  labial 
palpi  short,  robust,  the  terminal  joint  club-shaped;  pronotum 
short,  somewhat  shield-shajjed,  convex  above,  sides  sloping,  front 
margin  truncate,  hind  one  broadly  rounded  and  meeting  in  a 
sharp  angle  the  oblique  lateral  or  lower  one;  tegmina  corneous, 
usually  abbreviate,  reaching  middle  of  hind  femora;  wings  trans- 
lucent, fully  developed,  slightly  surpassing  the  abdomen;  legs 
strongly  compressed,  front  pair  very  short,  their  tibiae  usually 
broad,  thin,  four-fingered,  concave  within  to  receive  the  very 
slender  two-jointed  tarsi ;  middle  legs  very  slender,  their  tarsi  two- 
jointed  and,  like  the  fore  ones,  ending  in  a  pair  of  long  curved 
claws;  hind  tibiae  with  apical  half  bearing  four  pairs  of  long, 
slender  "natatory  lamellae,"  preceded  by  slight  serrations,  also 
armed  at  tip  on  each  side  with  two  very  unequal  spurs.  Abdomen 
slender,  last  dorsal  segment  large,  deeply  cleft;  cerci  slender,  ta- 
pering, bristly,  two-jointed;  beneath  them  a  pair  of  slightly  short- 
er, equally  slender  bristly  one-jointed  appendages. 

Ten  species  of  Tridactylus  have  been  described  from  North 
America,  Scudder  (1902)  reduced  these  to  three  and  founded  for 
one  of  them  the  genus  Ellipes.  R.  &  H.  (1916,  283)  combined  the 
two  left  by  Scudder  so  that  we  have  remaining  only  the  one  spec- 
ies described  by  Say,  Those  reductions  and  combinations  were 
largely  due  to  the  paper  of  Morse  (1901a)  who  showed  that  the 
fore  tibiae  of  the  males  vary  exceedingly  in  form,  being  usually 
more  "or  less  irregularly  ovate  in  outline  and  terminating  apically 
in  four  prominent  equidistant  teeth,  with  the  convex  outer  face 
thickly  set  with  hairs,     *     *     *     the  tarsus  being  inserted  be- 
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tween  the  first  and  second  teeth  and  lying  on  the  anterior  face." 
From  this  normal  form  it  varies  in  progressive  degree  to  a  re- 
markably bifurcate  organ  in  which  the  inner  limb  is  elongated 
and  devoid  of  hairs,  the  innermost  tooth  nearly  disappears,  the 
second  is  greatly  prolonged  into  a  claw-like  organ,  while  the  femur 
acquires  tooth-like  projections  on  its  upper,  inner  ventral  angle 
and  becomes  greatly  enlarged. 

''These  sand  crickets,"  says  vScudder,  ''are  in  general  appear- 
ance, miniature  Grj'llotalpas,  though,  not  being  heavy  bodied,  they 
can  leap  vigorously,  bounding  high  in  the  air.  Nothing  is  more 
curious  than  these  lively  and  pygmy  mole-crickets;  they  live  in 
similar  places,  and  make  burrows  like  the  mole-crickets,  but  their 
forelegs,  though  constructed  for  burrowing,  are  very  different  in 
detail.  They  are  not,  however,  found  in  quite  such  wet  spots  as 
the  mole-cricket  haunts,  preferring  the  sand}'  margins  of  ponds 
rather  than  muddy  ones-  Their  burrows  are  at  first  vertical,  but 
immediately^  turn,  running  not  more  than  an  inch  below  the  sur- 
face of  the  ground,  and  are  very  narrow,  as  would  be  expected  of 
such  little  creatures;  one  measured  was  hardly  a  twentieth  of  an 
inch  in  diameter.  The  males  are  not  provided  with  any  tambourine 
upon  the  wings,  and  therefore  can  not  sing." 

313.     Tkidactylus  apicalis"  Say,  1825,  310.     Larger  Sand  Cricket. 

Color  variable,  usually  black  or  dark  brown;  occiput  and  thorax  with 
pale  markings;  tegmina  with  dorsal  area  and  a  spot  behind  middle  yellow- 
ish; fore  legs  dull  yellow;  hind  femora  dull  yellow  with  upper  half  of  outer 
face  brownish  or  with  three  dark  cross-bars.  Disk  of  pronotum  with  apical 
fourth  constricted  and  a  faint  median  groove.  Tegmina  with  tips  broadly 
rounded.  Other  characters  as  given  above.  Length  of  body,  6 — 9.5;  of 
pronotum,  2 — 3;  of  tegmina,  3 — 3.3;  of  wings,  7.5 — 8.5;  of  hind  femora, 
3.5—5  mm.   (Fig.  216.) 

This  sand  cricket  appears  to  be  common  locally  in  southern 
Indiana,  but  has  been  noted  only  in  Lake  County  in  the  north.  It 
occurs  mainly  along  the  sand  bars  of  the  larger  streams.  In 
Owen  County  it  has  been  seen  by  hundreds  in  August  and  Sep- 
tember on  the  damp  bars  along  White  River,  often  in  company 
with  ElUpes  minuta,  while  in  Putnam  and  Vigo  counties  adults 
have  been  taken  in  early  June.  It  occupies  small  i)its  or  bur- 
rows in  the  sand,  and  may  sometimes  be  seen  resting  with  the 
head,  and  half  the  body,  outside  the  opening  of  the  pit,  into  which 
it  backs  as  one  draws  near.  When  out  at  a  distance  from  any 
convenient  pit,  it  leaps  vigorously  when  approached,  often   to 


"Say's  first  spelling  of  this  name  was  apicialis,  a  word  without  meaning  and  an  evi- 
dent error,  which  was  corrected  by   Burmeister   (1838,  741.) 
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a  height  of  five  feet  and  a  distance  twice  as  great.    By  close  search 
if  will  probably  be  found  to  occur  along  the  damp  sand  bars  of  the 
lakes  and  streams  of  northern  Indiana. 

The  known  range  of  T.  apicalis  is  a  very  wide 
one,  extending  from  southern  New  England, 
Ithaca,  X.  Y.  and  near  Toronto,  Ontario  west  to 
Minnesota  and  south  and  southwest,  according 
to  Scudder  (1902),  to  Georgia,  Louisiana,  Texas, 
Southern  California,  Mexico,  Ecuador  and  South 
America.  The  only  Florida  record  which  can  be 
found  is  that  of  the  type  locality  of  Say  (loc.  cit.), 
who  states  that  it  is  ^'numerous  on  St.  John's 
Fig.  216.  Tri-  River  in  East  Florida,  and  on  the  Missouri  as  far 
Say.  as  Council  Bluff." 

(After  Lugger.)  ^aussure  (1874,  352)  was  the  first  to  suggest 

that  the  T.  terminalis  Scudder  (1862.  425)  "is  probably  only  a 
northern  variety  of  T.  apicalis  in  which  the  organs  of  flight  have 
not  arrived  at  their  full  development."  Later  he  evidently  con- 
sidered teniiinalis  as  only  a  synonym  as  he  does  not  mention  it  in 
his  revision  (1897a). 

In  Ontario  Walker  (1904,  144)  first  found  two  sjiecimens  of 
apicalis  near  the  Humber  River  and  later  in  numbers  along  a 
small  stream  near  York  Mills.  This  is  its  most  northern  record. 
Lugger  (1898,  259)  mentions  a  single  specimen  as  having  been 
taken  near  Ft.  Snelling,  Minn. 

Thomas  (1865,  442)  says  that  in  Illinois  his  T.  ilUnoiensis,  a 
synonym  of  apicalis.  is  abundant  throughout  the  State,  ''living  in 
the  soft  sandy  banks  of  branches  close  to  the  water.  Here  their 
little  holes  may  often  be  seen  in  great  numbers,  from  which  in- 
dividuals of  all  ages  will  emerge  if  the  earth  is  forcibly  pressed. 
While  walking  along  the  banks  of  the  river  I  have  seen  them  by 
hundreds  leap  on  to  the  water  along  which  they  float  for  an  in- 
stant and  then  spring  back  on  the  bank.  They  have  a  singular 
er.emy  in  the  bug,  Galgulus  oculatus  Fab.,  which,  being  of  a  mud 
color  and  lying  flat  close  to  the  ground,  moves  slowly  along  and, 
when  close  to  its  victim,  with  a  sudden  upward  and  forward  leap 
it  grasps  the  unsuspecting  cricket  with  its  fore  legs  and  plunges 
its  beak  into  it." 

On  Staten  Island,  X.  Y.  Davis  (1891)  found  apicalis  "not  un- 
common at  Watchouge  in  damp  places.  Their  small  size  and 
marvelous  agility  made  them  most  entertaining  insects  to  capture. 
The  power  of  leaping  is  so  great  that  they  seem  to  disappear  quite 
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mysteriously,  and  one  wonders  which  way  they  have  gone,  it  be- 
ing seldom  that  their  departure  can  be  accurately  followed  by 
the  eye." 

In  addition  to  T.  terminalis,  the  following  species  of  Tridacty- 
lus  described  from  the  United  States  are  now  considered  synonyms 
of  T.  apicalis:  T.  tibialis  Guer.  (1844,  336),  mixtus  Hald. 
(1853,  364),  ilUnoiensis  Thomas  (1863,  104),  fissipes  Sauss. 
(1874,  352)  and  incertus  Sauss.  (1897,  418.) 

II.  Ellipes  Scudder,  1902,  309.  (Gr.,  "omitted"  +  "foot.") 
The  principal  distinguishing  characters  of  this  genus  are  given 
in  the  key.  They  have  the  pronotum  short,  not  constricted  near 
apex ;  fore  tibiae  of  males  simple  like  those  of  females,  never  cleft ; 
hind  tibiae  with  margine  of  upper  basal  half  smooth,  armed  at  tip 
on  each  side  with  two  very  unequal  calcaria,  the  longest  half  the 
length  of  the  tibia.  But  one  species  is  known. 
314.     Ellipes  minuta  (Scudder),  1862,  425.     Smaller  Sand  Cricket. 

Blackish  or  fuscous-brown;  head  and  pronotum  mottled  with  paler, 
the  lower  margins  of  latter  broadly  pale;  all  the  femora  and  middle  tibiae 
with  pale  cross-bars;  hind  tibiae  dusky.  Tegmina  short,  covering  less  than 
half  the  abdomen;  wings  variable,  sometimes  twice  as  long,  usually  slightly 
surpassing  the  abdomen.  Length  of  body,  4 — 5;  of  pronotum,  1.5 — 2;  of 
hind  femora,  3 — 3.5  mm. 

This  small  sand  cricket  occurs  throughout  Indiana,  frequent- 
ing damp  sandy  places  which  are  sparsely  covered  with  grass  or 
other  vegetation,  where  it  is  often  found  in  company  with  the 
grouse  locusts  or  with  the  larger  sand  cricket,  Tridactylus  apicalis 
Say.  While  more  active  in  its  movements  it  does  not  leap  as  high 
nor  as  far  as  that  species.  The  best  way  to  capture  them,  after 
discovering  a  colony,  is  to  use  a  sweep  net  rapidly  just  above  the 
ground-  The  pair  of  minute  subapical  swimming  plates  of  hind 
tibiae  are  sometimes  wanting,  and  rarely  there  are  two  on  the  outer 
margin.  The  long  apical  so-called  "calcaria"  are  finely  fringed 
above.  They  are  not,  therefore,  spurs  in  the  true  sense  and  are 
doubtless  used  as  swimming  organs. 

In  Florida  this  is  also  a  common  insect  and  has  been  taken  by 
me  at  all  collecting  stations  except  Cape  Sable  and  Key  West. 
There,  as  elsewhere,  it  is  more  abundant  about  ponds  and  lakes 
than  along  the  flowing  streams,  and  has  been  recorded  by  other 
collectors  from  numerous  localities  on  the  mainland,  but  not  as 
yet  from  the  southern  keys. 

The  known  range  of  E.  minuta  is  a  wide  one,  extending  from 
Ocean  City,  N.  J.  and  Stafford  County,  Va.,  west  to  Minnesota 
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and  south  and  west  to  Mississippi,  Texas,  Southern  California, 
Cuba  and  Mexico.  It  is  not  known  from  New  England  nor  from 
Canada.  For  an  insect  of  so  wide  a  range  definite  records  of  E. 
iiiinuta  are  very  few.  Kostir  mentions  it  as  occurring  at  Colum- 
bus, Cedar  Point  and  Sugar  Grove,  Ohio.  No  locality  has  been 
recorded  for  Michigan,  though  it  doubtless  occurs  in  the  State. 
Lugger  does  not  record  it  from  Minnesota  though  Scudder  says 
he  does.  Bruner  states  that  it  or  T.  mijctus  Hald.  occurs  in  the 
south  half  of  Nebraska.  McNeill  records  it  from  Champaign, 
111.  without  other  mention.  K.  &  H.  (1916.  284)  give  a  number 
of  records  from  Virginia  south  to  Georgia,  and  state  that  it  is 
found  on  wet  sand  near  water,  often  in  great  numbers  over  the 
entire  region  of  the  southeastern  United  States. 

The  T.  histrio  and  T.  histrionicus,  described  b}'  Saussure  from 
Central  America,  Texas  and  Cuba,  are  placed  by  Scudder  (1902) 
as  synonyms  of  E.  minuta. 

Subfamily  III.    MYRMECOPHILINJE. 
The  Ant-Loving  Crickets. 

As  here  restricted  this  subfamily  comprises  very  small,  sub- 
spherical  wingless  crickets  having  the  ocelli  absent;  face  much 
narrowed  by  the  very  large  antennal  pits ;  pronotum  in  both  sexes 
of  much  the  same  form  but  longer  than  meso-  and  metanotum,  its 
lateral  lobes  very  short;  fore  tibise  without  a  hearing  organ;  hind 
femora  ovate,  compressed,  very  greatly  enlarged;  hind  tibiae  arm- 
ed above  on  inner  margin  with  three  or  four  long  movable  spines ; 
basal  joint  of  hind  tarsi  distinctly  longer  and  stouter  than  the 
other  two. 

The  subfamily  is  represented  by  the  single  genus : 

I.     Myrmecophila  Latreille,  1829,  183.    (Gr.,  "ant"  +  "to  love.") 

Form  ovate,  very  convex;  head  almost  hidden  beneath  the 
pronotum;  vertex  rounded,  strongly  declivent;  eyes  small,  situat- 
ed above  the  very  large  antennal  fossae  and  usually  in  great  part 
concealed  by  the  pronotum ;  antennae  stout,  about  as  long  as  body, 
setaceous,  their  basal  joint  very  large,  compressed,  the  others  very 
short,  exceedingly  numerous;  pronotum  slightly  wider  behind 
than  in  front,  its  fore  and  hind  margins  subtruncate;  meso-  and 
metanotum  similar  in  form  to  segments  of  abdomen,  sometimes 
slightly  wider;  fore  and  middle  legs  slender;  hind  tibiae  shorter 
than  the  femora,  compressed,  lower  margin  curved,  upper  one 
ciliate,  its  inner  carina  with  three  long  movable  spines,  outer  ca- 
rina with  one,  apex  with  two  pairs  of  slender  spurs,  the  upi)er 
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pair  the  longer ;  anal  cerci  long,  cylindrical,  tapering,  very  bristly. 
Male  with  subgenital  plate  boat-shaped,  its  apex  rounded,  feebly 
upcurved,  deeply  cleft.    Ovipositor  short,  rather  stout,  straight. 

The  species  of  Myrmecophila  are  among  the  smallest  of  Orthop- 
tera,  and  occur  in  all  parts  of  the  earth.  They  are  always  found 
either  in  company  with  ants  or  on  the  ground  beneath  cover 
where  ants  are  very  likely  to  occur.  The  principal  literature 
treating  of  our  American  forms  is  as  follows:  Bruner,  1884; 
Scudder,  1899d;  Wheeler,  1900;  Blatchley,  1903;  Schimmer,  1909. 

Wheeler  (1900)  has  given  an  interesting  account  of  the  habits 
of  one  of- these  little  crickets  from  which  I  quote  at  length  as 
follows : 

"In  the  present  paper  I  wish  to  call  attention  to  the  peculiar  habits  of 

MyrmecopMla  nebrascensis  Bru- 
ner which  is  very  common  in  the 
vicinity  of  Austin,  Texas,  where 
it  may  be  found  in  the  nests  of 
no  less  than  five  very  different 
species  of  ants.  My  observations 
on  the  habits  of  this  Myrmeco- 
phila began  early  in  March.  The 
T,-     o         ^^  .ft        u  •    Tj  little   crickets  were   taken   from 

rig.    217.      Myrmecophila   nebrascensis   Brun. 

(After  Lugger.)  the  Formica  or   red   ants'   nests' 

and  placed  in  artificial  nests  of  the  agricultural  ant,  an  iubect  of  much 
larger  size,  slower  movements  and  in  many  other  respects  more  satisfac- 
tory for  purposes  of  observation  than  the  Formica. 

"On  April  3d  I  placed  in  the  artificial  nest  twenty  Myrmecophilas, ' 
eight  or  ten  of  which  had  been  squeezed  or  had  lost  one  or  both  saltatory 
legs  during  capture.  All  the  disabled  individuals  were  at  once  seized  and 
dispatched  in  so  vindictive  a  manner,  that  I  could  not  doubt  that  the  ants 
were  irritated  by  the  pungent  red  ant  nest-odor  still  clinging  to  the  crick- 
ets. In  an  instant  all  the  ants  in  the  compartment  of  the  nest  had  gathered 
in  little  groups,  each  devouring  a  Myrmecophila.  The  uninjured  crickets 
made  not  the  slightest  attempt  to  escape,  but  felt  themselves  perfectly  at 
home  as  soon  as  they  set  foot  on  the  floor  of  the  nest.  Their  adaptation 
to  a  new  nest  and  to  an  ant  of  a  larger  size  and  belonging  to  an  entirely 
different  sub-family  from  their  former  host,  was  immediate  and  complete. 
With  constantly  vibrating  antennas  they  began  dodging  in  and  out  among 
the  little  groups  of  assembled  ants.  From  time  to  time  one  of  them  would 
be  seen  cautiously  approaching  an  ant,  that  was  busy  with  its  dinner  of 
Myrmecophila,  and  fall  to  nibbling  at  its  legs  or  the  tip  of  its  abdomen. 
There  could  be  no  doubt  that  the  cricket  derived  some  benefit  from  the 
oily  secretion  covering  the  surface  of  the  ant's  body.  At  first  the  ant  dis- 
regarded this  nibbling,  which  probably  resembles  the  attentions  of  the 
toilet  habitually  received  from  sister  ants,  but  the  cricket's  scraping  man- 
dibles and  maxillae  soon  grew  annoying  and  the  ant  would  either  move 
away  or  turn  its  head,  open  its  mandibles  and  make  a  lunge  at  the  Myrme- 
cophila like  a  large  dog  annoyed  by  a  puppy     But  before  the  huge  mandi- 
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bles  had  closed,  the  cricket  was  far  away,  already  nibbling  at  the  abdomen 
of  some  other  ant.  The  cricket  can  get  at  only  the  legs  and  abdomen  of 
its  host,  since  the  spreading  legs  prevent  it  from  reaching  the  thorax.  It 
often  stands  on  its  hind  legs,  and  places  its  forelegs  on  the  ant's  leg,  in  or- 
der to  reach  the  femur  or  tibia.  For  very  obvious  reasons,  it  avoids  nib- 
bling at  or  even  approaching  the  ant's  head.  It  is  always  alert,  as  if  per- 
petually aware  of  danger  and  ready  to  dodge  at  the  slightest  movement 
made  by  the  ant. 

"Occasionally  in  the  narrow  confines  of  an  artificial  nest  the  ants  do 
succeed  in  capturing  and  devouring  one  of  their  vigilant  little  guests,  but 
the  fact  that  of  the  eleven  sound  crickets  left  after  the  above  observation 
was  made,  eight  were  still  alive  June  22d,  when  I  had  to  discontinue  my  ob- 
servations for  the  summer,  shows  that  the  crickets  are  extremely  expert 
in  keeping  out  of  danger.  The  attitude  of  the  ants  during  all  this  time  un- 
derwent no  change  as  far  as  I  could  observe,  for  they  would  still  occa- 
sionally make  lunges  at  the  crickets. 

"The  crickets  do  not  derive  all  their  substance  from  cleansing  their 
hosts.  In  earthen  nests  they  are  often  seen  haunting  even  the  galleries 
that  have  been  abandoned  by  the  ants,  scrutinizing  the  walls  and  nibbling 
at  them  from  time  to  time.  There  can  be  no  doubt  that  they  find  here  the 
same  substance  which  covers  the  ants,  for  the  walls  of  the  galleries  of  a 
populous  nest  soon  become  greasj'  from  the  attrition  of  the  constantly  pass- 
ing ants.  Sometimes  the  crickets  may  be  seen  nibbling  at  dead  ants  that 
have  been  temporarily  abandoned  in  the  galleries  or  placed  on  the  kitchen- 
midden  of  the  nest.  The  intestine  of  a  Myrmecophila  which  I  dissected 
was  found  to  contain  oil-globules  and  a  granular  whitish  substance." 

Kirby  (1906,  53)  recognized  15  species  of  these  little  crickets. 
Of  these  but  one  occurs  in  all  Europe,  where  it  is  very  widely  dis- 
tributed, while  five  nominal  species  have  been  described  from  the 
United  States.  But  one  of  these  is  known  east  of  the  Mississippi. 
315.     Mybmecophila  pergandei  Bruner,  1884,  42, 

Broad  oval,  depressed,  nearly  twice  as  long  as  broad;  very  thinly 
clothed  with  exceedingly  short,  subprostrate  yellowish  bristles.  Dark  red- 
dish-brown; front  and  hind  margins  of  pronotum,  hind  margins  of  the 
other  dorsal  segments  and  apex  of  ovipositor  piceous-brown;  legs,  cerci 
and  base  of  antennae  and  ovipositor  paler  brown,  extreme  front  margin  of 
pronotum  yellowish.  Pronotum  about  twice  as  long  as  either  the  meso-  or 
metanotum,  the  front  margin  about  one-fourth  narrower  than  hind  one; 
meso-  and  metanotum  subequal,  longer  than  the  succeeding  dorsal  segments, 
which  are  equal  in  length.  Hind  femora  pyriform,  more  curved  below 
than  above,  less  than  twice  as  long  as  broad.  Outer  hind  tibal  spurs  more 
than  half  as  long  as  tarsi.  Cerci  about  as  long  as  hind  femora.  Length 
of  body,  $,  3 — 4.3,  9,  4 — 5;  of  hind  femora,  $,  2.5,  $,3;  of  ovipositor, 
2.5  mm. 

Southern  half  of  Indiana,  April  26 — Sept.  6;  Dunedin,  Fla., 
Dec.  3— March  24  {W.8.B.)- 

This  small  ant-loving  cricket  was  first  taken  in  Indiana  near 
New  Harmony,  Posey  County,  on  April  26,  1901.     It  was  after- 
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ward  found  to  be  rather  common  in  the  region  thereabouts  as  well 
as  in  Knox,  Perry,  Dubois,  Crawford,  Orange  and  Lawrence  coun- 
ties ;  the  northernmost  point  at  which  it  has  been  observed  being 
near  Mitchell,  Lawrence  County.  Since  its  known  general  range 
is  southern  it  probably  does  not  occur  in  the  northern  half  of  the 
State.  With  us  it  is  found  in  company  with  a  half  dozen  species 
of  ants,  the  most  common  of  which  is  a  rather  large  yellowish-red 
form,  Gamponotus  melleus  Say.  The  cricket  seems  to  be  always 
on  the  move,  and  when  disturbed  leaps  with  great  agility.  Those 
taken  in  Crawford  County  in  September  were  almost  double  the 
size  of  those  noted  in  the  spring  and  probably  more  accurately 
represent  the  mature  insect. 

At  Dunedin  four  specimens  have  been  taken,  each  singly  be- 
neath half  buried  logs,  two  of  them  without  an  ant  beneath  the 
logs  where  they  were  found.  One  of  them  had  only  one  hind  leg, 
yet  leaped  a  foot  in  height  and  a  distance  of  18  inches  several 
times  when  first  uncovered.  Dunedin  is  the  most  southern  station 
known  for  M.  pergandei  and  it  is  elsewhere  known  in  Florida  only 
from  Crescent  City,  a  single  nymph  from  there  being  in  the  Phil- 
adelphia collection. 

This  was  the  first  of  these  little  crickets  described  from  North 
America,  Bruner's  types  being  from  the  "Atlantic  States  from 
Maryland  southward."  Its  known  range  now  extends  from  Wash- 
ington, D.  C.  west  to  southern  Indiana  and  south  and  west  to 
Clayton,  Ga.  and  Dunedin,  Fla.  In  Ohio  it  has  been  taken  by 
Dury  near  Cincinnati.  The  other  four  species  of  United  States 
Myrmecophila  are  se})arated-  by  Scudder  (1899d,  425)  only  In- 
minor  characters  of  size  and  color,  and  it  is  very  probable  that 
two  or  three  of  them  will  prove  to  be  but  synonyms  or  varieties. 
Bruner  in  his  original  description  of  pergandei  stated  that  the 
characteristic  feature  of  that  species  is  "the  two  light  colored  el- 
liptical markings  upon  the  disk  of  the  pronotum,"  but  these  are 
not  found  in  any  of  the  Indiana  or  Florida  specimens  at  hand. 

Subfamily  IV.     MOGOPLISTIN^. 

The  Wingless  Bush  Crickets. 

Small  slender-bodied  depressed  wingless  or  subapterous  Gryl- 
lids,  thinly  clothed  with  translucent,  easily  abraded  scales  and 
having  the  head  short,  depressed ;  vertex  truncate  in  front ;  upper 
portion  of  face  strongly  swollen,  protuberant  between  the  an- 
tennae, separated  from  vertex  by  a  transverse  sulcus;  ocelli  very 
small  or  absent;  eyes  well  developed  not  covered  by  pronotum; 
palpi  variable  in  length  and  form  of  segments ;  pronotum  of  males 
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usually  produced  backward  into  a  rounded  lobe,  its  lateral  lobes 
elongate,  very  narrow;  tegmina  absent  in  females,  usually  abbre- 
^  iated,  membranous  and  furnished  with  tympanum  in  males ;  hind 
femora  moderately  swollen;  hind  tibiae  serrulate  above  on  both 
margins,  without  true  spines  and  with  three  pairs  of  subapical 
spurs ;  basal  joint  of  hind  tarsi  with  two  curved  subapical  spurs ; 
ovipositor  straight,  sub  lanceolate. 

This  subfamily  has  been  previously  placed  as  a  group  or  tribe 
of  the  Myrmecophilinae,  but  the  differences  in  structural  charac- 
ters are  so  great  and  the  habits  so  different  that  I  here  raise  it  to 
subfamily  rank.  The  species  are  mostly  tropical  or  sub-tropical 
in  distribution  and  occur  for  the  most  part  on  bushes  or  beneath 
debris  in  sandy  localities  near  water.  The  principal  literature 
treating  of  the  American  species  of  the  subfamily  is  that  of  Scud- 
der,  1868b,  1897f;  Saussure,  1874,  422—427,  1877,  461—477; 
llruner,  1891 ;  Kedtenbacher,  1892 ;  R.  &  H.,  1905,  1912a. 

R.  &  H.  in  their  revision  (1912a)  recognized  11  genera  of  their 
group  Mogoplistii,  five  of  which  they  state  to  be  represented  in 
the  United  States  or  Mexico  and  three  in  the  territory  covered  by 
this  work.  Anyone  who  compares  their  characterizations  given  on 
pages  193  and  208  of  the  two  genera  Cryptoptilum  and  Cyclopti- 
lum,  will  find  them  word  for  word  exactly  the  same  with  the  ex- 
ception that  in  the  proposed  new  genus  Cryptoptilum  the  tegmina 
are  said  to  be  "concealed  by  pronotum  in  male,''  whereas  in  Cyclop- 
tiliim  thej'  are  mentioned  as  "projecting  beyond  pronotum  in 
male."  This  and  "size  small"  and  "very  small"  are  also  the  sole 
characters  used  in  the  separation  of  the  two  genera  in  their 
key,  p.  188.  As  the  representatives  of  the  two  nominal  genera  at 
hand  show  no  other  structural  differences  of  generic  value  what- 
ever, and  as  wing  length  in  Orthoptera  is  no  longer  regarded  as 
of  even  specific  value,''^  I  have  placed  all  the  species  under  the 
older  name  Cycloptihim  Scudd.  If  the  projecting  tegmina  is  a 
character  of  generic  importance  in  this  group,  it  should  also  be 
used  in  Atlanticus,  and  A.  gibhosiis  and  dorsalis  be  separated 
from  the  other  species  under  a  new  generic  name.  Banks  (1906) 
has  well  said:  "If  the  characters  which  distinguish  genera  are 
of  less  value  or  are  less  constant  than  the  characters  that  separate 
the  species,  such  genera  are  worthless.  They  mean  nothing.  They 
are  of  no  value  to  science.    Why  then  accept  them?" 


"As  proof  of  this  I  need  only  quote  R.  &  H.  (1915c,  294)  as  follows:  "The  work  of 
Lutz  has  already  demonstrated  the  error  of  using  length  of  tegmina,  wings  and  oviposi- 
tor as  characters  of  specific  importance  in  the  genus  Gryltus.  The  mass  of  evidence 
upon  these  features  in  Lutz's  paper  is  absolutely  convincing;  from  studies  of  other  genera 
we  have  found  such  characters  to  be  of  minor  importance  generally  throughout  the 
Orthoptera." 


664  FAMILY   VIII. GRYLLID^. THE   CRICKETS. 

KEY   TO   EASTERN   GENERA   OF    MOGOPLISTIN^. 

a.  Facial  protuberance  between  the  antennae  very  convex  and  with  a  dis- 
tinct but  shallow  median  vertical  groove;  pronotum  of  male  dis- 
tinctly widening  from  apex  backward  and  prolonged  behind  in  the 
form  of  a  rounded  lobe;  tegmina  present  in  male  but  often  wholly 
concealed;  fore  tibiae  with  a  tympanum  on  outer  face. 

I.     Cycloptilum. 

aa.     Interantennal  protuberance  subdepressed,  without  a  vertical  groove; 

pronotum  of  male  not  or  very  feebly  widened  backward,  its  hind 

margin   truncate;    tegmina  and  wings  absent   in  both  sexes;    fore 

tibiae  without  a  tympanum  on  outer  face.       II.     Oligacanthopus. 

I.  Cycloptilum  Scudder,  1868b,  142.  (Gr.,  "circle"  +  "wing.") 
In  addition  to  the  characters  above  given  the  members  of  this 
genus  have  the  head  very  small ;  antennae  very  long  and  slender, 
v^idely  separated  at  base,  first  joint  large,  the  others  much  smaller, 
subequal;  pronotum  about  half  the  length  of  body,  male,  shorter 
and  subquadrate,  female;  tegmina  of  male  either  projecting  be- 
yond pronotum  or  wholly  hidden,  the  tips  of  the  dorsal  field 
strongly  curved  and  lateral  field  well  developed;  abdomen  de- 
pressed nearly  equally  broad  throughout,  slightly  tapering  at 
apex;  hind  femora  much  dilated,  more  than  twice  as  long  as 
broad;  hind  tibiae  with  three  pairs  of  apical  spurs,  the  upper  in- 
ner ones  shorter  than  the  lower  ones;  basal  joint  of  hind  tarsi 
sulcate  above,  serrate  on  both  margins,'^^  ending  in  an  apical  spur 
each  side ;  anal  cerci  tapering,  more  than  half  as  long  as  abdomen. 
Ovipositor  straight,  variable  in  length,  its  apex  not  serrulate  be- 
neath. 

KEY   TO   EASTERN    SPECIES   OF   CYCLOPTILUM. 

a.     Pronotum  of  male  short  and  broad,  its  length  about  one-fourth  more 

than   its   greatest   breadth,   its   hind   margin   almost   semicircular; 

ovipositor  short,  not  over  3.5  mm.  in  length.  316.     squamosum. 

aa.     Pronotum  of  male  longer,  less  broad  proportionally,  its  length  nearly 

one-half  more  than  its  greatest  breadth,  its 
hind  margin  less  broadly,  rounded  and 
basal  third  less  flattened;  ovipositor 
longer,  4.5  or  more  mm. 
&.  Terminal  joint  of  maxjllary  palpi  moderately 
elongate,  widening  feebly  from  base  to  apex, 
but  slightly  obliquely  truncate. 

"^  317.      ANTILLABUM. 

Fig.      2i8.      Maxillary  &&.     Terminal    joint    of    maxillary    palpi    shorter, 

If^C.  °L<Sar«mf  b,'  of  Strongly  widening  from  base  to  apex,  very 

trigonipalpum,  greatly  en-  obliquely  truncate  (Fig.  218,  &.) 

larged.      (After  R.  &  H.)  ^        ^                                   010 

318.     trigonipalpum. 


"Scudder  in  his  key  (1897c,  64)  says:  "First  joint  of  hind  tarsi  neither  sulcate  nor 
serrate,"  but  an  examination  of  the  generic  type,  C.  squamosum,  by  Davis  showed  he 
was   mistaken. 
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316.     Ctcloptilum  squamosum  Scudder,  1868b,  142.     Scaly  Bush  Cricket. 

Size  small  for  the  genus.  Body  elongate-oval,  thinly  clothed  with  sil- 
very or  yellowish  scales;  head  and  pronotum  reddish-yellow,  often  with  a 
postocular  stripe  of  darker  scales,  extending  as  a  narrow  line  along  the 
upper  edge  of  lateral  lobes;  legs,  antennae  and  mouth  parts  paler  yellow; 
dorsal  surface  of  abdomen,  except  at  base,  fuscous-black,  under  surface 
dusky.  Terminal  joint  of  maxillary  palpi  one-third  longer  than  the  one 
preceding,  its  tip  obliquely  truncate.  Male  with  disk  of  pronotum  dis- 
tinctly broadening  from  apex  to  base,  its  apical  half  rounded  into  the 
sides;  posterior  lobe  strongly  flattened,  longer  than  the  narrow  lateral 
lobes.  Tegmina  with  exposed  portion  as  wide  as  abdomen,  varying  in 
length  from  .5  to  1.3  mm.,  its  sides  embracing  those  of  abdomen.  Subgeni- 
tal  plate  short,  scoop-shaped,  its  apex  entire.  Female  with  pronotum  sub- 
quadrate,  slightly  narrower  in  front;  tegmina  absent;  ovipositor  about 
one-third  shorter  than  hind  femora,  slightly  curved  upward  at  base.  Other 
structural  characters  as  above  given.  Length  of  body,  $ ,  5.4 — 7.5,  $ ,  6 — 
7.2;  of  pronotum,  $,  3—3.4,  $,  2—2.2;  of  hind  femora,  $,  3.5 — 4.1,  $, 
3.7 — 4.4;  of  ovipositor,  3 — 3.6  mm.  Greatest  width  of  pronotum,  $,  2.6 — 
2.9,  9,  1.9—2.1  mm.  (Fig.  219.) 

Dunedin,     Fla.       {W.  S.  B.)  ;     Carrizo 

Springs.  Texas   (Hebard).     Only  one  adult 

male  and  several  female  nymphs  have  been 

taken  about  Dunedin.    The  former  was  found 

December     17     while     sifting    rubbish     for 

beetles.    Elsewhere  in  the  State  it  has  been 

taken  by  others  at  Atlantic  Beach,  San  Pablo, 

Live  Oak,  Gainesville  and  Lakeland,  mostly 

under  boards  or  on  grass  or  weeds- 
Fig.  219.     Male.     Dor-  ™,  .  ,       ^  ,    c^        -,  -, 

sal  view  of  type,  X  4-  A  he  uuique  male   type  of   Scudder   was 

from  Texas  and  the  known  range  of  C.  squa- 
mosum extends  from  Long  Island,  N.  Y.  southward  along  the  coast 
to  Dunedin,  Fla. ;  westward  across  Texas  and  Arizona  to  the  Mo- 
jave  Desert,  Cal.,  and  in  the  middle  west  north  to  northern  Color- 
ado, central  Nebraska  and  southern  Illinois,  three  specimens  be- 
ing in  the  Urbana,  111.  collection  taken  by  Hart  and  Shiga  at 
Metropolis  on  the  Ohio  River  in  that  State.  It  occurs  in  both 
moist  and  dry  situations  and  ranges  from  sea  level  to  3.600  feet 
in  elevation.  At  Cottonwood,  Cal.  R.  &  H.  (1912a,  212)  found  it 
"common  under  creosote  bushes  {Covillea),  where  among  the  col- 
lected refuse  the  males  were  heard  shrilly  stridulating  at  dusk 
and  later.  The  sound  produced  was  an  incessant  and  high- 
pitched  zeeee-zeeee-zeeee.''  Along  the  Atlantic  coast  they  "have 
found  it  under  boards  and  other  debris  on  the  ground,  usually 
along  the  edge  of  or  in  forest  growth,  and  almost  always  in  very 
small  numbers-     However,  at  St.  Simon's  Island,  Ga.,  myriads 
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were  found  jumping  about  among  the  dead  leaves  and  low  plants 
and  grasses  growing  on  the  sandy  soil  under' live  oaks." 

At  Lakehurst,  N.  J.  Davis  (1909a)  found  0.  squamosum  in  Oc- 
tober in  the  pine  woods,  and  likens  its  song  to  a  low  sounding 
chink,  chink,  chink.  He  later  (1914a)  took  well  grown  nymphs 
at  East  Marion,  Long  Island  on  Aug.  2. 

The  Cycloptilus  horealis  Bruner  (1891,  37)  is  a  synonym  of  C 
squamosum  and  the  latter  has  also  been  recorded  from  Florida  by 
R.  &  H.  (1907,  316)  as  Liphoplus  krugii  Sauss. 
316a.     Cycloptilum  squamosum  zebea  (Rehn  &  Hebard),  1905,  49. 

Distinguished  from  C.  squamosum  "by  its  smaller  size,  relatively  more 
regularly  convex  dorsal  surface  of  male  pronotum,  which  is  less  expanded 
caudad  and  much  shorter.  In  the  female  the  pronotum  is  very  small  and 
narrows  somewhat  more  cephalad.  Proportionally  the  limbs  are  shorter 
and  the  caudal  femora  more  flea-like.  Scaly  covering  silvery,  usually 
with  limbs  barred  and  body  spotted  and  mottled  with  dark  brown  scales 
(Fig.  220.)  Length  of  body,  $  and  $,  4.9 — 5.5;  of  pronotum,  $,  2.4 — 2.9; 
2,  1.5 — 1.7;  of  hind  femora,  $  and  $,  3.1 — 3.7;  of  ovipositor,  2.7 — 2.9  mm." 
{R.  &  H.  1912a,  215.) 

Miami,  Fla.  (Davis)  ;  Long  Key,  Fla., 
Mch.  13  (Hehard.)  The  differences  between 
this  form  and  typical  squamosum  are  so  slight 
that  they  cannot  be  set  forth  in  a  key.  I  re- 
gard it  as  only  a  depauperate  southern  race  of 
Scudder's  species-  Its  known  distribution  is 
confined  to  southern  Florida,  where  it  has  been 
taken  from  Lake  Worth  southward  to  Key  West. 
R.  &  H.  (loc.  cit.)  state  that  "the  entire  terri- 
tory over  which  this  species  is  known  has  much 
of  its  surface  composed  of  rough  coquina  rock 
which  is  very  white.  The  species  is  wholly  ter- 
Fi  2-0  Male  Tcstrial  and  its  coloration  (as  given  above)  so 
Dorsal  view  of  type,  imitates  tlic  surface  of  the  coquina  that  the  lit- 
(After  R.  &•  H.)  ^]g  insccts  are  practically  invisible  when  at 
rest.  *  *  ♦  Nearly  all  the  specimens  taken  have  been  found 
hiding  under  the  coquina  boulders  on  or  near  the  strand.  When 
first  exposed  they  usually  remain  motionless  and  closely  pressed 
to  the  surface  of  the  rock ;  when  disturbed,  however,  they  spring 
about  wildly  and  are  hard  to  follow  with  the  eye."  They  state 
(1914c)  that  "the  song  is  a  faint  krik — krik — krik — krik,  suggest- 
ing that  of  a  species  of  Nemohius  but  much  fainter."  Davis  (1914) 
mentions  the  taking  of  13  specimens  on  Sept.  23  from  under  and 
in  the  folds  of  an  old  pair  of  trousers  lying  on  the  up-beach  at 
Ocean  Beach,  Miami. 
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317.     Cycloptiluai    antillakum     (Redtenbacher),     1892,     218.     Antillean 
Bush  Cricket. 

Size  large  for  the  genus;  form  rather  slender.  Reddish-brown,  thinly 
clothed  with  silvery  scales;  lateral  lobes  of  pronotum,  legs  and  under  sur- 
face except  abdomen  paler;  outer  and  upper  faces  of  hind  femora  often 
dusky;  abdomen  in  great  part  dull  black.  Interantennal  space  prominent, 
rounded  and  with  a  narrow  and  shallow  but  distinct  median  sulcus.  Eyes 
ovoid-triangular,  set  obliquely  behind  the  antennae.  Male  with  pronotum 
as  described  in  key;  tegmina  wholly  concealed;  anal  cerci  as  long  as  ab- 
domen; apex  of  subgenital  plate  broadly  rounded,  entire.  Female  with 
disk  of  pronotum  distinctly  longer  than  broad,  its  sides  nearly  parallel; 
tegmina  invisible,  apex  of  subgenital  plate  narrowly,  acutely  emarginate; 
ovipositor  but  little  shorter  than  hind  femora,  straight,  its  apex  sublan- 
ceolate.  Length  of  body,  $,  6.7—9,  $,  6.5—9.3;  of  pronotum,  $,  3.8 — 
4.2;  2,  2 — 2.7;  of  hind  femora,  $  ,  4.1 — 5.5,  5,  5 — 6.2;  of  ovipositor,  4 — 5.6 
mm.  (Fig.  221.) 

Lake  Okeechobee,  La  Belle,  Cape 
Sable,  Key  West  and  Dunedin,  Fla.,  Jan. 
29— Mch.  7  (W.S-B.)  About  Dunedin 
this  bush  cricket  is  in  winter  much  less 
common  than  the  next,  my  only  adult 
male  having  been  taken  Jan.  29  by  beat- 
ing mangrove  on  Hog  Island.  At  Cape 
Sable  and  Key  West  it  was  taken  in 
numbers  by  beating  mangrove  and  other 
shrubs.  It  is,  in  the  main,  a  submaritime 
species  and  has  been  recorded  from  nu- 
merous stations  in  Florida  between 
Jacksonville  and  Key  West.  On  the 
southern  keys  it  is  especially  common  on 
the  dahoon  holly.  Ilex  cassine  L, 

This  species  was  originally  described 
from  St.  Vincent's  Island  and  is  known 
from  the  Bermudas,  Bahamas  and  Cuba. 
In  the  United  States  it  inhabits  the 
southern  portion  of  the  Lower  Austral 
zone  from  Beaufort,  N.  Car.  as  far  west 
as  Brazos  County,  Texas.  Over  this  range  it  is  said  by  K.  &  H. 
(1912a,  200)  to  be  rather  plentiful  in  bayberry  and  other  heavy 
bushes,  and  is  sometimes  found  in  numbers  on  the  ground  among 
leaves  and  low  plants  under  live  oaks. 

The  Liphoplus  krugii  Sauss.  (1897,  232)  from  Cuba,  the  Mog- 
oHplistus  slossoni  Scudder  (1897f)  from  Biscay ne  Bay,  Fla-,  and 
the  M.  harbouri  Morse   (1905,  21)   from  Nassau  are  placed  by 


Fig.       221. 

•male,    X    4- 


Dorsal    view    of 
(After   R.   &  H.) 
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K.  &  H.  as  synonyms  of  C.  antillarum.  The  majority  of  the  rec- 
ords from  Florida  have  been  made  under  the  names  of  the  first 
two  synonyms  mentioned.  The  first  specimens  from  that  State 
were  taken  by  Mrs.  A.  T.  Slosson  under  bark  of  fallen  trees,  and 
she  speaks  of  them  (1901)  as  "silvery  iridescent  pearly  little 
creatures,  very  agile  and  slippery." 

318.     Cycloptilum  tbigonipalpum  (Rehn  &  Hebard),  1912a,  204. 

"Differs  from  C.  antillarum  in  the  average  smaller  size,  more  graceful 
build,  more  pronounced  interantennal  sulcus  and  very  different  terminal 
joint  of  maxillary  palpi,  the  edges  of  which,  when  viewed  from  the  side, 
form  an  isosceles  triangle  since  this  joint  expands  widely  distad  and  is 
very  obliquely  truncate.  Pronotum  proportionally  narrower  and  smaller 
in  both  sexes;  caudal  femora  less  strongly  inflated.  Subgenital  plate  of 
male  very  slightly  less  produced  obtuse-angulate;  of  female  semi-ovate, 
broadly  obtuse-angulate  at  apex.  Color  very  similar  to  that  of  antillarum. 
Maxillary  palpi  never  darkly  suffused;  dorsal  surface  of  abdomen  wholly 
black  (Fig.  222.)  Length  of  body,  $,  6.8—7.1,  9,  7.8—8.5;  of  pronotum, 
$,  3.7—4.1,  $,  2—2.1;  of  hind  femora,  $,  4.2—5,  9,  5—5.5;  of  ovipositor, 
4—6.2  mm."       {R.  &  H.) 

Dunedin  and  Cape  Sable,  Fla., 
March  2—25  {W.S.B.).  About  Dune- 
din  the  nymphs  of  this  form  are  fre- 
quentl3'  taken  hy  sweeping  low  shrubs 
during  the  winter  months,  and  adults 
by  beating  oak  and  bayberry  about  the 
middle  of  March.  In  two  of  the  males 
the  tegmina  are  slightly  prolonged  be- 
yond the  pronotum-  It  is  very  close  to 
antillarmn ,  the  only  fixed  differential 
character  being  that  of  the  form  of  the 
terminal  joint  of  palpi.  The  insects 
are  thickly  clothed  with  nearly  trans- 
parent scales  and  in  the  field  they  fre- 
quently appear  to  have  the  black  abdo- 
men ringed  above  with  whitish  scales 
at  the  intersection  of  the  segments. 
The  known  range  of  C.  trigonipal- 
pum  extends  from  Petersburg,  Va.  to  Key  West,  Fla.,  Agricultural 
College,  Miss,  and  the  Bahama  Islands.  It  has  been  taken  by 
E-  &  H.  and  Davis  at  numerous  stations  in  both  Georgia  and  Flor- 
ida, having  been  found  mainly  on  the  shrubby  undergrowth  of 
open  pine  woods,  sometimes  beneath  the  loose  bark  of  trees  in 
hammocks. 


Fig.      222.      Dorsal     vi 
male  type,    X    *■ 

(After   R.   &  H.) 
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II.  Oligacaxthopus  Kehn  &  Hebard,  1912a,  218.  (Gr.,  "small" 
4-  "thorn"  +  "feet") 
Very  small  scaly  wingless  crickets  having  the  head  small,  hori- 
zontal, wider  than  long,  the  interantennal  protuberance  snbde- 
pressed,  broadly  rounded,  without  a  dividing  sulcus;  antennae 
very  slender,  tapering,  twice  or  more  as  long  as  body ;  eyes  trian- 
gular-ovoid, rather  prominent;  disk  of  pronotum  depressed,  sub- 
quadrate,  female,  slightly  longer  than  wide,  male,  its  sides  nearly 
parallel,  front  and  hind  margins  truncate;  legs  all  short;  femora 
unarmed,  hind  ones  feebly  dilated ;  hind  tibiae  heavy,  short,  the 
upper  margins  minutely  serrulate,  and  apical  fourth  with  three 
pairs  of  very  short  spurs;  first  hind  tarsal  joint  more  than  half 
the  length  of  tibiae,  minutely  serrulate  above.  Males  with  sub- 
genital  plate  transverse,  its  apex  broadly  curved;  anal  cerei  slen- 
der, tapering,  very  bristly,  as  long  as  hind  femora.  Ovipositor 
about  two-thirds  the  length  of  hind  femora,  rather  stout,  its  apical 
third  sublanceolate  with  lower  margins  verj-  finely  serrulate.  But 
one  species  is  known- 
319.     Oligacaxthopus  pbograptus  Rehn  &  Hebard,  1912a,  219. 

Size  small;  form  depressed.  General  color  pale  brown  but  hidden 
everywhere  except  on  front  of  face  with  a  thick  coating  of  silvery  and 
fuscous  scales;  face  between  the  antennae  with  four  vertical  dark  brown 
stripes;  antennae  and  palpi  yellowish,  their  basal  portions  annulated  with 
fuscous;  legs  all  barred  or  ringed  with  fuscous  scales;  abdomen  thickly 
clothed  with  similar  scales  interrupted  with  many  silvery  ones.  Structural 
characters  as  given  above.  Length  of  body,  $  and  $,  6 — 6.7;  of  pronotum, 
1.5 — 1.7;  of  hind  femora,  3.7 — 4.2;  of  ovipositor,  2.5 — 3 
mm.     Width  of  pronotum,  1.4 — 1.6  mm.   (Fig.  223.) 

Miami,  Fla.,  March  {Hehard).  Known  only 
from  Brickell's  Hammock,  Miami,  on  the  Atlan- 
tic Coast  and  by  a  single  nymph  taken  by  He- 
bard on  Captiva  Island,  Charlotte  Harbor  on 
the  Gulf  Coast  of  Florida.  Of  its  habits  at 
Miami  Hebard  (1915b,  461)  says:  **A  series  of 
57  specimens  was  taken  March  4 — 15  by  peeling 
off  loose  bark  on  two  typical  trees  of  the  ham- 
mock jungle,  the  inkwood,  Exothea  paniculata 
Juss.  and  the  pigeon  plum,  Coccolobis  la iiri folia 
Jacq.  and  on  live  oaks,  Quercus  virginiana  Mill 
Often  several  trees  would  be  thoroughly  exam- 
ined without  success,  but  usually  two  or  three 
s})ecimens  would  be  found  and  rarely  six  or 
Fig.  223     a.  Front     geven,  ou  the  same  tree.     When  revealed,  the 

view       of      head;       b,  '  ' 

^^t\iZf\^^rA)         *'°^   insects  either  fell  with   the  bark   or  re- 
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mained  usually  motionless  when  they  could  easily  be  made  to  jump 
into  the  beating  net,  which  was  held  below  the  spot  under  investi- 
gation to  catch  the  bark  and  any  specimens  which  might  fall  with 
ii.  Without  such  use  of  a  net  the  species  would  prove  very  difficult 
to  capture.  The  insect  is  apparently  wholly  nocturnal  and  in- 
dividuals probably  seldom  leave  the  tree  trunks.  This  latter  is  in- 
dicated by  the  peculiar  silvery  general  coloration  of  the  insects, 
mottled  and  speckled  with  dark  brown,  which  blends  perfectly 
with  the  bark  of  the  trees  upon  which  they  are  found,  but  which 
would  cause  them  to  be  conspicuous  under  many  other  environ- 
mental conditions." 

Subfamily  V.     GRYLLINiE. 

The  Ground  and  Field  Crickets. 

This  subfamily  comprises  our  most  numerous  and  best  known 
crickets.  They  are  of  small  or  medium  size,  usually  robust  and 
stubb}^  in  form  and  have  the  head  large,  vertical  or  nearly  so,  ver- 
tex broad,  rounded  into  the  face;  antennae  long,  setaceous;  ocelli 
three,  usually  arranged  in  a  very  obtuse  triangle ;  pronotum  short, 
subquadrate,  its  front  and  hind  margins  truncate  or  nearly  so; 
tegmina  and  wings  variable  in  length ;  stridulating  organ  of  male 
furnished  with  a  speculum;  fore  tibiae  with  a  tympanum  on  one 
or  both  faces;  femora  unarmed,  hind  ones  very  stout;  hind  tibiae 
armed  above  with  two  rows  of  spines,  without  serrations  between 
them,  and  with  six  subapical  spurs;  joints  of  all  the  tarsi  com- 
pressed ;  anal  cerci  long,  tapering,  bristly.  Ovipositor  variable  in 
length,  straight,  slender,  cylindrical,  feebly  lanceolate  at  apex. 

About  20  genera  of  the  subfamily  are  known,  six  of  which  are 
represented  in  the  eastern  United  States-  The  principal  literature 
treating  of  these  is  as  follows:  Saussure,  1874,  379,  1877,  226; 
Blatchley,  1892,  1900,  1903;  Scudder,  1896a,  1896b,  1896c,  1901b, 
1902a;  Walker,  E.  M.  1904;  Morse,  1905;  Lutz,  1908;  Hebard, 
1913,  1913a,  1915,  1915c ;  R.  &  H.,  1915c,  1916. 

KEY  TO  EASTERN   GENEBA  OP  GBYLLIN^. 

a.     Spines  of  hind  tibiae  long,  movable,  pilose;   last  joint  of  maxillary 

palpi  at  least  twice  the  length  of  the  one  preceding;  basal  joint  of 

hind  tarsi  (in  our  species)  unarmed  above;  smaller,  length  of  body 

less  than  12  mm. 

6.     Lower  front  angle  of  lateral  lobes  of  pronotum  rounded;  tegmina 

of  male  with  a  tympanum;  hind  tibiae  armed  above  with  four 

spines  on  each  margin  and  with  three  subapical  spurs  on  each 

side.  I.     Nemobius,  p.  671. 

6&.     Lower  front  angle  of  lateral  lobes  rectangular  or  acute;  tegmina 

of  male  without  a  tympanum;    hind  tibiae  armed  above  with 
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three  spines  on  each  margin  and  with  only  two  subapical  spurs 
on  inner  side  (Fig.  235,  c.)  II.     Htgroxemobius,  p.  688. 

aa.     Spines  of  hind  tibiae  stout,  immovable;   last  joint  of  maxillary  palpi 
not  more  than  one-third  longer  than  the  one  preceding;  basal  joint 
of  hind  tarsi  serrate  above  on  both  margins;  larger,  length  of  body 
rarely  under  14  mm. 
c.     Ocelli  arranged  in  a  nearly  transverse  row;   upper  inner  subapi- 
cal spur  of  hind  tibiae  as  long  as  the  middle  inner  one;  oviposi- 
tor very  short,  scarcely  visible.  III.     Anurogryixus,  p.  690. 
cc.     Ocelli  arranged  in  an  obtuse  triangle;  upper  inner  spur  of  hind 
tibiae  shorter  than  the  middle  one;   ovipositor  at  least  half  as 
long  as  hind  femora. 
d.    Vertex  between  the  antennae  scarcely  wider  than  basal  joint  of 
antennae;   lower  margin  of  lateral  lobes  very  short,  rounded 
into  both  front  and  hind  margins.  IV.     Gryllodes,  p.  692. 
dd.    Vertex  between  the  antennae  twice  or  more  as  wide  as  basal 
joint   of   antennae;    lower   margin   of   lateral   lobes   elongate, 
nearly  straight, 
e.     Hind  tibiae  not  more  than  two-thirds  the  length  of  hind  fe- 
mora, armed  above  with  four  or  five  spines  on  each  mar- 
gin; fore  tibiae  in  short-winged  forms  with  a  tympanum  on 
outer  side  only.                                      V.     Miogbyllus.  p.  693. 
ee.     Hind  tibiae  three-fourths  or  more  the  length  of  hind  femora, 
armed  above  with  five  to  eight  spines  on  each  margin;  fore 
tibiae  with  a  tympanum  on  both  outer  and  inner  sides. 

VI.     Gbyllus,  p.  696. 

I.     Nbmobius  Serville  1839,  345.     (Gr.,  "a  grove-dweller.") 

The  Ground  Crickets. 

Size  small,  form  compact ;  bodv  and  legs  sparsely  clothed  with 
long  bristle-like  hairs ;  vertex  rounded  into  the  face ;  ocelli  small, 
round,  arranged  in  a  triangle ;  eyes  oval,  prominent ;  disk  of  prono- 
tum  subquadrate,  but  slightly  wider  than  head ;  lower  margin  of 
lateral  lobes  horizontal,  its  front  and  hind  angles  rounded;  teg- 
mina  of  male  usually  shorter  than  abdomen,  their  tips  rounded  or 
subtruncate,  the  tympanum  with  but  a  single  oblique  ulnar  vein ; 
tegmina  of  female  with  a  few  prominent  longitudinal  veins  and 
numerous  connecting  cross-veinlets ;  wings  variable  in  length,  of- 
ten absent ;  inner  or  hind  face  of  fore  tibiae  only  with  a  tympanum ; 
hind  femora  strongly  swollen ;  basal  joint  of  hind  tarsi  not  sulcate 
above,  armed  only  at  apex  with  two  small  teeth  and  with  a  long 
spine  on  each  side,  the  inner  one  the  longer;  cerci  of  both  sexes 
very  slender,  tapering,  half  the  length  of  hind  femora  clothed  with 
short  hairs  and  long  bristles.    Ovipositor  variable  as  to  species. 

Of  all  the  Gryllidse  which  occur  with  us,  these  little  brown 
ground  crickets  of  the  genus  Nemohius  are  the  most  numerous  and 
the  most  social.     Unlike  their  larger  cousins,  the  field  crickets, 
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they  do  not  wait  for  darkness  before  seeking  their  food,  but  where- 
ever  the  grass  has  been  cropped  short,  whether  on  shaded  hillside 
or  in  the  full  glare  of  the  noonday  sun  along  the  beaten  roadway, 
mature  specimens  may  be  seen  by  hundreds  during  the  days  of 
early  autumn.  Even  the  tangled  masses  of  sphagnum  mosses  and 
other  semi-aquatic  growth  of  fen  and  marsh  furnish  shelter  and 
food  to  certain  species  which,  in  the  ages  of  the  past,  have  become 
adapted  to  a  life  of  such  surroundings. 

They  appear  to  be  omnivorous,  feeding  upon  carrion,  cow  dung 
and  grasses  with  equal  avidity.  Though  small  in  size,  their  enor- 
mous numbers,  as  well  as  the  fact  that  they  are  constant,  greedy 
feeders  from  the  time  the  eggs  hatch  in  spring  until  laid  low  by 
the  hoar  frost  of  autumn,  renders  them  particularly  injurious. 
The  aggregate  damage  which  they  cause  to  grass  and  kindred 
plants  in  the  course  of  a  single  season  must  be  great,  and  there  is 
liitle  doubt  but  that  all  species  of  the  genus  should  be  classed 
among  those  insects  highly  destructive  to  forage  plants- 

The  small  size,  nearly  uniform  color  and  variability  in  length 
of  tegmina,  wings  and  ovipositor  have  led  to  many  synonyms 
among  the  species  of  Nemohins.  Up  to  1900  but  four  species  were 
known  from  the  Eastern  States.  In  that  year  I  described  three 
additional  ones  from  Indiana,  and  a  fourth  in  1903.  Hart,  Walk- 
er, Caudell  and  Hebard  have 
since  described  other  forms. 
Hebard  in  his  Revision  (1913) 
placed  several  of  the  previously 
a  b  c  known   forms   as  synomms   or 

.,  ^!l^-  f^lf-    S°'°''  P^"?"""  °1  ^"'"^  ^J\'}     varieties,     and    recognized     12 

head   oi   N emobius.   a,  grtsens,  b,   c,  ambit-  ~ 

iosus,  X  4-    (After  Hebard.)  spccics  and  scvcu  raccs  or  varie- 

ties from  America  north  of  Mexico.  In  the  present  work  most  of 
his  conclusions  have  been  adopted  and  the  following  key  is  based 
largely  upon  the  one  prepared  by  him. 

KEY  TO  EASTERN   SPECIES  OF  NEMOBIUS. 

a.     Lower  pair  of  apical  spurs  of  hind  tibiae  unequal  in  length,  the  inner 
one  much  the  longer;  apex  of  ovipositor  with  only  the  upper  margin 
serrulate. 
&.     Ovipositor  straight  or  nearly  so,  at  least  as  long  as,  or  barely 
shorter  than  hind  femora  (except  in  the  race  funeralis.) 
c.     Ovipositor  distinctly  longer  than  hind  femora  (except  in  races 
socius  and  funeralis);   black  markings  of  body  not  scattered 
in  blotches  and  dashes  to  give  a  mottled  appearance;  wings 
often  fully  developed. 
d.    Face  below  the  antennae  not  a  uniform  shining  piceous;  gen- 
\  eral  color  without  a  grayish  suffusion. 
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e.     Ovipositor  longer  than  hind  femora;    species  of  northern 

range. 

f.     Occiput  with  four  dark  stripes;  general  color  rusty  black 

to  sooty  brown;  larger,  length  of  body,  males  7.5 — 10, 

females,  8 — 11  mm.  320.     fasciatus. 

ff.     Occiput  without  evident  black  stripes;  general  color  very 

dark;  smaller,  males,  6.7 — 8,  females,  7.3 — 9  mm. 

320a.      ABOBTTVUS. 

ee.     Ovipositor  no  longer  than  hind  femora;  species  of  southern 
range;   color  and  size  of  fasciatus.  320b.     socius. 

dd.     Face  below  the  antennae  a  uniform   shining  piceous    (Fig. 
224,  a);   general  color  with  a  grayish  suffusion;    lateral 
margins  of  dorsal  field  of  male  tegmina  narrowly  yellow. 
g.     Ovipositor    much    longer    than    hind  femora;     distribution 
northern.  321.     griseus. 

gg.     Ovipositor  nearly  one-third  shorter  than  hind  femora;  dis- 
tribution southern  and  southwestern.     321a.     funeralis. 
cc.     Ovipositor  no  longer  than  hind  femora;    black   markings,  es- 
pecially in  females,  scattered  to  give  a  mottled  appearance; 
brachypterous,  wings  absent. 
h.    Head  without  an  ivory-white  bar  between  the  eyes;   hind  fe- 
mora   without    two    lengthwise    fuscous    stripes;     general 
range  northern.  322.     maculatus. 

hh.     Head  with  a  narrow  white  cross-bar  between  the  eyes,  this 
bordered  above  with  a  wider  shining  black  one  (Fig.  224, 
6);  hind  femora  usually  with  two  fuscous  stripes;  gen- 
eral range  southern.  323.     ambitiosus. 
6&.     Ovipositor  evidently  but  not  strongly  curved,  about  two-thirds  as 
long  as  hind  femora  (Figs.  229,  231.) 
i.     Larger,  length  of  body,  male,  rarely  under  6  mm.;  color  not  a 
uniform   pitchy   brown;    habitat   not   confined   to   sphagnum 
bogs. 
;.     Pronotum    and    femora    clay-yellow    mottled    with    fuscous; 
wings  absent;   apex  of  ovipositor  armed  above  with  rather 
stout,  very  sharp  teeth;  general  range  northern. 

324.     vabiegattts. 
jj.     Pronotum  and  femora  not  distinctly  mottled  with  fuscous; 
wings  usually  present  and  longer  than  abdomen;  ovipositor 
armed    with    verj'    fine,    close-set    teeth;     general    range 
southern. 
k.     Occiput  without  a  narrow  dark  cross-line;   tegmina  of  fe- 
males as  long  as  abdomen,  their  tips  narrowly  rounded; 
general  color  dark  brown,  not  distinctly  mottled. 

325.     cubensis. 
kk.     Occiput  with  a  narrow  dark  cross-bar  behind  the  eyes ;  teg- 
mina of  female  about  three-fifths  the  length  of  abdomen, 
their  tips  subtruncate;   general  color  paler  brown  mot- 
tled with  fuscous.  325a.     JiOBMOxrus, 
ii.     Smaller,  length  of  body,  male,  rarely  more  than  5.8  mm.;  gen- 
eral color  uniform  piceous   (rarely,  southern  specimens,  dull 
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aa. 


320. 


yellow  with  only  the  tegmina  piceous) ;   habitat  confined  to 
sphagnum  bogs.  326.     palustbis. 

Lower  pair  of  apical  spurs  of  hind  tibiae  equal  in  length;  apex  of  ovi- 
positor with  both  upper  and  lower  margin  serrulate,  the  teeth  of  the 
latter  very  fine  and  widely  spaced  (Figs.  233,  234.) 
I.     Last  two  joints  of  maxillary  palpi  not  wholly  white;  general  color 
pale  brown;   dorsal  surface  of  abdomen  of  female  dark  brown 
with  three  rows  of  paler  spots.  327.     cabolinus. 

II.  Last  two  joints  of  maxillary  palpi  pure  bone-white;  general 
color  very  dark  brown;  dorsal  surface  of  female  abdomen  with- 
out pale  spots.  328.  confusus. 
Nemobius  fasciatus  (DeGeer),  1773,  522.  Striped  Ground  Cricket. 
Size  large  for  the  genus.  General  color  dark  reddish-brown  to  dusky 
black;  head  and  pronotum  usually  darker  than  the  other  parts;  occiput 
with  four  more  or  less  distinct  blackish  stripes;  tegmina  in  great  part, 
lower  part  of  lateral  lobes  and  cheeks  pale  brownish-yellow;  nymphs  usu- 
ally with  a  median  dorsal  dark  stripe  on  abdomen  and  a  broad  dark  band 
on  lateral  lobes.  Pronotum  about  one-third  wider  than  long,  its  bristly 
hairs  very  numerous.  Tegmina  dimorphic  in  length,  nearly  as  long  as 
hind  femora  and  reaching  nearly  to  tip  of  abdomen  in  both  sexes  (fascia- 
tus), often  one-half  shorter  and  reaching  only  the  middle  of  abdomen  in 
female  (vittatus).  Wings  also  dimorphic,  surpassing  tip  of  ovipositor  in 
macropterous  female,  represented  by  mere  scales  in  brachypterous  one. 
Ovipositor,  rigid,  straight,  apical  fourth  very  feebly  sublanceolate  at  tip, 
with  upper  valves  serrulate  above.  Length  of  body,  $ ,  7.2 — 10.6,  $ ,  8 — 
11.5;  of  pronotum,  $,  1.8 — 2.1,  $,  1.7 — 2.4;  of  tegmina,  $  and  $,  long 
form,  7 — 7.5,  short  form,  $,  4.1 — 5.5,  $,  3.7 — 6.1;  of  hind  femora,  $,  5.7 — 
7.6,  9,  6—8;  of  ovipositor,  6.8—9.4  mm.  (Fig.  225.) 

The  long-winged  or  typical  form  of  this  ground  cricket  is 
much  less  common  in  Indiana  than  the  short-winged  one.  I  have 
taken  it  in  the  field  on  but  two  or  three  occa- 
sions, and  then  in  small  numbers  on  the  stems 
of  tall  grasses  about  the  margins  of  marshes. 
However,  many  have  been  taken  from  the  walks 
and  streets  of  Indianapolis,  Fort  Wayne  and 
other  cities  and  towns  in  the  northern  part  of 
the  State,  but  none,  as  ret,  in  the  southern  half, 
not  even  in  Terre  Haute,  where  I  resided  for 
seven  years.  Where  the  long-winged  form 
breeds,  and  feeds  by  day  is  to  me  unknown.  It 
appears  to  reach  maturity  about  July  15th  as, 
at  times,  in  the  first  week  in  August,  swarms 
composed  of  myriads  have  appeared  about  the 
lights  of  some  of  the  cities.  The  newspapers 
the  next  day  had  a  column  or  more  devoted  to 
the  insects  but  nothing,  except  wild  guesses,  as 
to  whence  they  came. 


Fig.    225.      Female. 
Short-winged   form. 
(After    Lugger.) 
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The  short  winged  form  {vittatus)  begins  to  reach  maturity  in 
central  Indiana  about  July  15th.  Living  specimens  have  been  seen 
as  late  as  December  1st.  Although  present  in  vast  numbers,  but 
little  is  known  of  its  life  habits.  When  disturbed  they  are  very 
difficult  to  capture,  making  enormous  leaps  with  their  stout  hind 
legs,  no  sooner  striking  the  ground  than  they  are  up  again,  even 
if  not  pursued,  until  they  find  a  leaf  or  other  shelter  beneath  which 
to  take  refuge. 

The  known  range  of  T.  fasciatus  is  a  very  wide  one,  extending 
from  Nova  Scotia  and  New  England,  west  to  Manitoba,  Wyoming 
and  Utah,  and  south  and  southwest  to  Tennessee,  central  Georgia, 
Arkansas  and  Xew  Mexico.  West  of  Manitoba  typical  fasciatus 
is  replaced  by  its  northern  race  ahortiviis  Caudell,  and  south  of 
North  Carolina  and  central  Georgia  by  the  southern  race  socius 
Scudder.  It  is  recorded  as  common  wherever  found  and  in  num- 
ber of  individuals  is  perhaps  the  most  abundant  of  all  our  eastern 
Orthoptera. 

Piers  (1918,  331)  says  it  is  one  of  the  most  numerous  S]>ecies 
of  Orthoptera  in  Xova  Scotia,  all  the  specimens  noted,  however, 
being  the  short-winged  form. 

"Around  Halifax  they  begin  to  reach  maturity  about  July  20,  but  the 
males  do  not  commence  stridulating  till  a  fortnight  later.  At  first  a  few 
are  heard  and  only  at  night  and  so  very  faintly  as  to  be  all  but  inaudible 
except  to  a  trained  ear.  In  a  few  days  they  may  be  heard  in  daytime  as 
well  as  at  night  and  the  notes  become  more  noticeable.  They  are  last 
heard  at  Halifax  about  Nov.  10,  *  *  *  some  of  them  surviving  as 
many  as  four  ice-forming  frosts,  frozen  ground  and  even  evanescent  snow 
falls. 

"The  stridulation  or  shrilling  note  of  the  male  is  produced  by  the  in- 
sect lifting  the  wing-covers  about  45°  above  the  body,  and  then  shuffling 
them  very  rapidly  together  so  as  to  vibrate  the  resonant  organ  at  their 
base;  thus  producing  a  trilling  sound  or  tremolo,  of  a  prolonged  character, 
resembling  the  syllable  ple-e-e-e.  ple-e-e-e.  ple-e-e-e,  repeated  at  rather  short 
intervals  or  sometimes  continued  for  several  seconds  or  even  much  longer. 
The  sound  has  a  peculiar  silvery  timbre,  and  when  myriads  are  shrilling 
all  over  the  fields  at  night,  or  on  fine  days  in  late  autumn,  when  other 
sounds  are  hushed  and  the  air  filled  with  the  mystic  charm  of  the  hour  or 
season,  it  produces  a  peculiarly  drowsy,  ceaseless  tremor,  pulsation  or 
'shimmer'  of  sound  which  is  very  familiar  and  loved  by  all  dwellers  in  the 
country.  It  is,  however,  ineffably  associated  with  a  sad  feeling  that  sum- 
mer is  on  the  wane  or  past,  for  it  is  our  most  characteristic  autumnal 
sound  in  grassy  places,  and  is  linked  with  the  sight  of  golden-rods  and 
purple  asters  and  the  odour  of  falling  leaves." 

Scudder  (1868a)  has  set  the  note  of  the  male  to  scale  and  says : 
''The  chirping  of  the  striped  cricket  is  very  similar  to  that  of  the 
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black  field  cricket ;  and  may  be  expressed  by  r-r-r-u,  pronounced  as 
though  it  were  a  French  word.  The  note  is  trilled  forcibly,  and 
lasts  a  variable  length  of  time.  One  of  these  insects  was  once  ob- 
served while  singing  to  its  mate.  At  first  the  song  was  mild  and 
frequently  broken;  afterwards  it  grew  impetuous,  forcible  and 
more  prolonged;  then  it  decreased  in  volume  and  extent  until  it 
became  quite  soft  and  feeble.  At  this  point  the  male  began  to 
approach  the  female,  uttering  a  series  of  twittering  chirps;  the 
female  ran  away,  and  the  male,  after  a  short  chase,  returned  to 
his  old  haunt,  singing  with  the  same  vigor  but  with  more  frequent 
pauses.  At  length,  finding  all  persuasions  unavailing,  he 
brought  his  serenade  to  a  close." 

Allard  (1910)  states  that  throughout  October  and  early  No- 
vember "N.  f.  vittatus  fairly  swarms  in  the  grass  fields  and  pas- 
tures of  much  of  New  England,"  but  he  had  never  taken  there  the 
long-winged  one.  Around  Washington,  D.  C  he  found  the  two 
forms  intermingling  in  some  localities,  and  in  others  the  long- 
winged  one  wholly  absent.    He  adds: 

"About  Oxford,  Mass.,  two  singing  forms  of  N.  f.  vittatus  are  very  com- 
mon. Tlie  stridulation  of  one  of  these  is  a  very  high  pitched,  prolonged 
trill,  ti-ti-ti-ti-ti-U-ti-ti-ti ;  that  of  the  other  form  is  a  very  brief,  shrill,  in- 
termittent tHii-tiiii-tiiii.  A  considerably  lower  pitch  quite  sharply  distin- 
guishes the  brief  intermittent  notes,  tiiii-tiiii,  from  the  prolonged  trill. 
These  two  trilling  forms  of  vittatus  are  quite  definitely  confined  in  sepa- 
rate colonies,  and  in  different  localities.  The  prolonged  trilling  form  oc- 
cupies almost  exclusively  the  dry,  grassy  upland  fields  and  pastures.  In 
the  damp  and  marshy  low  grounds  in  fields  and  pastures  this  form  is  re- 
placed almost  entirely  by  pure  colonies  of  the  intermittent  trilling  form. 
Only  where  the  wet  and  dry  conditions  overlap  is  there  a  noticeable  in- 
termingling of  the  two  forms.  At  Oxford  this  is  the  most  abundant  insect 
of  late  autumn,  and  continues  to  trill  in  the  fields  until  overcome  by  the 
keen,  freezing  nights  of  November." 

The  known  synonyms  of  N.  fasciatus  are  Acheta  hospes  Fab. 
(1775,  281)  ;  Acheta  vittata  Harris  (1835,  576),  the  short-winged 
form  above  mentioned;  NeinoMiis  exiguus  Scudder  (1862,  429)  and 
N-  utahensis  Scudd.  1896a,  103).  The  N.  canus  Scudder  of  my 
former  work  (1903,  423)  is  also  placed  by  Hebard  as  only  a  pale 
form  of  N.  fasciatus,  the  true  N.  canus  being  a  synonym  of  N.  f. 
socius  Scudd. 
320a.     Nemobius  fasciatus  abobti\'us  Caudell,  1904b,  248. 

Smaller  than  typical  fasciatus.  Color  darker,  in  some  specimens  al- 
most black;  tegmina  transparent  sooty  brown,  the  main  veins  darker,  the 
lateral  or  costal  field  blackish,  not  pale  as  in  fasciatus;  femora  usually 
black;  dorsum  of  abdomen  dark  brown.  Tegmina  shorter  than  hind  fe- 
mora.   Ovipositor  with  apex  enlarged  for  a  shorter  distance  and  serrate 
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as  in  fasciatus.  Length  of  body,  $,  6.7 — 8,  9,  7.3 — 9;  of  tegmina,  $„ 
4.3 — 5.8,  9,  3.1 — 4.6;  of  hind  femora,  $,  4.9 — 5.5,  $,  5.4 — 6.2;  of  ovipositor, 
6.2—7.4  mm. 

Moose  Jaw,  Assiniboia,  Aug.  24  (Caudcll).  This  small  dark 
form  of  X.  fasciatus  is  included  in  this  work  on  the  Ft.  William, 
Ont.,  record  of  E.  M.  Walker  (1911,  304)  who  states  that:  "The 
specimens  were  confined  to  a  small  sandy  area  thinly  clothed  with 
grass  and  weeds.  They  were  very  small  and  the  stridulation  was 
a  low  continuous  trill  differing  from  that  of  typical  fasciatus.  It 
is  thus  possible  that  this  form  is  specifically  distinct.''  He  also 
states  (1910,  354)  that  a  series  of  abortivus  from  Aweme,  "show 
great  variation  in  color  and  length  of  tegmina  and  ovipositor. 
Some  individuals  approach  X.  maculafus  Bl.  from  Indiana  in  all 
of  these  characters  and  are  scarcely  distinguishable  except  by  the 
longer  and  more  numerous  hairs  of  the  pronotum,  but  as  a  rule 
the  ovipositor  is  distinctly  longer  than  in  A.  niaculatus." 

Caudell's  types  were  from  Moose  Jaw  where  he  found  them 
"hopping  actively  about  in  the  grass  in  and  along  the  borders 
of  a  draw  or  small  hollow  in  the  prairie.''  Hebard  (1913,  429) 
gives  the  distribution  as  "the  prairie  region  of  Manitoba,  Sas- 
katchewan and  Alberta  and  the  adjacent  portions  of  the  United 
States.  Only  brachypterous  individuals  are  known." 
320b.     Nemobius  fasciatus  socius  Scudder,  1877,  37. 

Size  and  form  of  typical  fasciatus.  Color  same  as  there,  ranging  from 
pale  reddish  (canus  Scudder)  to  fuscous-brown,  the  dark  stripes  on  occiput 
often  wanting  in  very  pale  or  very  dark  specimens.  Differs  from  fasciatus 
only  in  having  the  ovipositor  as  short  as  or  shorter  than  the  hind  femora. 
"Nearly  allied  to  our  common  X.  vittatus  with  which  it  agrees  in  size,  al- 
though a  little  slenderer;  tegmina,  however,  much  longer  and  ovipositor 
proportionally  a  little  shorter."     (Scudder.) 

Lake  Okeechobee,  Ft.  Myers,  Lakeland,  Sarasota  and  Dunedin, 
Fla.  {W.8.B.)  ;  Thomasville,  Ga.  {Hebard)  ;  Dallas,  Tex.  (Boll.) 
About  Dunedin  both  adults  and  nymphs  occur  throughout  the  win- 
ter among  the  low  grasses  and  beneath  boards  and  logs  along  the 
borders  of  ponds  and  low  marshy  places  in  open  pine  woods.  Re- 
corded from  numerous  localities  on  the  mainland  of  Florida  but 
not  as  yet  from  the  southern  keys. 

The  range  of  this  form,  which  is  so  close  to  A.  fasciatus  that  it 
is  hardly  worthy  a  distinctive  name,  extends  from  North  Carolina 
and  Tennessee  south  throughout  Florida,  west  to  Brownsville, 
Texas  and  north  to  Arkansas  and  Oklahoma,  where  it  merges  into 
typical  fasciatus-  It  appears  to  be  nowhere  so  abundant  as  is 
fasciatus  vittatus  in  the  north  and  macropterous  individuals  are 
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said  to  be  more  numerous  than  short-winged  ones,  though  this  is 
not  true  in  the  series  at  hand  from  Florida. 

Hebard  has  placed  both  the  N.  canus  and  the  male  of  N.  ateri- 
mus  of  Scudder  (1896a,  103,  105)  and  also  the  N.  hastatus  Sauss. 
(1897,  221)  as  synonyms  of  N.  f.  sociiis.  Of  canus,  described  from 
Texas,  Scudder  states:  "This  is  possibly  only  a  geographic  race 
of  fasciatus  remarkable  for  its  cinerous  aspect  and  the  striped  ap- 
pearance of  the  female  tegmina."  A  female  cotype  from  Dallas, 
sent  me  by  Scudder,  has  the  ovipositor  full}'  as  long  as  in  fasciatus 
and  there  is  little  doubt  but  that  fasciatus,  vittatus,  socius,  canus 
and  ahortivus  should  all  be  merged  under  DeGeer's  name.  The 
trinomial  names  are  retained  here  only  that  the  student  may  thus 
label  his  specimens  if  he  so  desire. 
321.     Nemobius  griseus  B.  M.  Walker,  1904,  182.     Gray  Ground  Cricket. 

Size  rather  small;  form  moderately  slender.  Dull  reddish-brown  cov- 
ered with  fine,  short  closely  appressed  gray  or  brown  hairs;  occiput  dull 
yellow  with  three  dark  fuscous  stripes;  face  piceous;  maxillary  palpi  red- 
dish-brown, the  terminal  segment  fuscous;  lateral  lobes  of  pronotum  dark 
brown  their  lower  margin  yellowish.  Tegmina  translucent,  the  dorsal 
field  pale  brownish-yellow,  often  with  a  few  fuscous  blotches  near  base,  in 
male  narrowly  margined  with  pale  yellow;  lateral  field  in  great  part  fus- 
cous. Femora  fuscous-brown  with  numerous  small  pale  spots.  Abdomen 
above  with  a  median  row  of  large  fuscous  spots.  Disk  of  pronotum  about 
one-fourth  wider  than  long,  sparsely  clothed  with  long  black  bristles,  its 
front  half  or  more  with  a  distinct  impressed  median  line.  Tegmina  of 
male  covering  three-fourths  or  more  of  abdomen,  in  repose  forming  an  ob- 
long quadrangle  with  sides  very  feebly  converging  from  base,  their  tips 
broadly  rounded;  of  female  more  than  half  as  long  as  hind  femora  with 
tips  broadly  obliquely  rounded.  Wings  absent.  Ovipositor  stout,  straight; 
apical  sixth  feebly  swollen,  finely  serrulate  above.  Length  of  body,  $ , 
6.8—8,  9,  7.6—8.2;  of  pronotum,  $,  1.4—1.8,  $,  1.6—2.1;  of  tegmina,  $, 
4—4.9,  9„  2.8—3;  of  hind  femora,  $,  4.9—6,  $,  5.7—6.9;  of  ovipositor, 
7.2—8.9  mm.  (Fig.  226.) 

Toronto,  Ontario,  Aug.  9 — 16  (Walker). 
Vigo  and  Crawford  Counties,  Ind.,  Sept.  4 — 
Oct.  9,  three  males  {W.S-B.).  The  Indiana 
si)ecimens  are  in  part  treated  by  me  ( 1900.  54 ; 
1903,  425),  upon  the  authority  of  Scudder,  as 
N.  cuhensis  Sauss.  Hebard  (1913,  434)  has 
placed  them  as  griseus.  They  differ  from  typi- 
cal male  Ontario  griseus  in  being  less  gray  and 
lacking  the  fuscous  blotches  on  base  of  tegmina. 
in  the  distinct  yellow  discoidal  veins  of  teg- 
mina, and  in  the  single  Crawford  County  one 
Fig  226  Female,  bciug  much  larger,  it  furnishing  all  the  maxi- 
^( After  Hebard)        muiu  measurements  for  that  sex  above  given. 
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As  I  have  no  Indiana  female,  I  have  adopted  Hebard's  conclu- 
sions. Those  from  Vigo  County  were  taken  from  the  sandy  bed 
of  the  old  canal  five  miles  north  of  Terre  Haute. 

Of  his  types  Walker  (loc.  eit.)  wrote:  "This  is  a  well  marked 
species,  easily  distinguished  from  X.  fasciatus  by  its  much  smaller 
size,  grayish  coloration,  more  distinct  dark  markings  and  longer 
ovipositor.  It  occurs  only  on  sandy  soil  where  the  vegetation  is 
somewhat  scanty.  The  pale  colors  render  it  very  inconspicuous 
against  the  sand.  The  chirp  of  the  male  is  a  feeble  continuous 
trill,  more  high  pitched  and  much  shorter  than  that  of  fasciatus." 

X.  griseus  has  been  recorded  only  from  central  eastern  On- 
tario, Maine,  Massachusetts  and  the  Indiana  localities  above  giv- 
en. A  single  long-winged  female  was  taken  by  Walker-  It  is 
closely  allied  to  fasciatus,  its  xerophytic  habitats  having  pro- 
duced slight  color  and  structural  changes  which  are  probably 
sufficient  to  retain  its  specific  standing. 

321a.     Nemobius  geiseus  funebalis  Hart,  1906a,  159. 

"Differs  from  N.  griseus  only  in  its  darker  coloration,  more  obscure 
color  pattern  and  much  shorter  ovipositor,  the  latter  being  but  little  over 
three-fourths  the  length  of  caudal  femur."  (Hehard.)  Length  of  body, 
$,  8.9,  9,  7.9 — 9.2;  of  pronotum,  $,2,  $,  1.7 — 1.9;  of  tegmina,  $,  5.8,  $, 
2.7—3.8;  of  hind  femora,  $,  6.6,   $,  5.6^6;  of  ovipositor,  4 — 4.4  mm. 

Hart's  unique  female  type  was  taken  Dec.  26,  at  College  Sta- 
tion, Tex.  It  is  placed  as  a  southern  race  of  griseus  by  Hebard 
(1913,  437).  R.  &  H.  (1916,  288)  have  recorded  a  single  female 
from  Macon,  Ga.,  and  a  male  from  Winslow,  Ark. 

322.     Nemobius  maculatus  Blatchley,  1900,  52.     Larger  Spotted  Ground 

Cricket. 

Size  medium  for  the  genus;  form  robust.  Dark  brown  with  a  yellow- 
ish suffusion,  more  or  less  dotted  with  piceous,  especially  on  occiput, 
cheeks,  disk  of  pronotum  and  hind  femora;  occiput  with  a  narrow  median 
yellowish  line  and  another  about  the  eyes;  maxillarj'  palpi  reddish-brown, 
apical  half  of  terminal  segment  fuscous;  tegmina  of  male  with  dorsal  field 
translucent  brown,  the  discoidal  vein  narrowly  ivory-white;  lateral  field 
and  upper  two-thirds  of  lateral  lobes  in  both  sexes  dark  brown.  Head 
rather  large,  as  wide  as  pronotum.  Disk  of  pronotum  about  two-fifths 
wider  than  long,  feebly  narrowing  from  base  to  apex,  its  front  margin  and 
lateral  lobes  sparingly  beset  with  stiff  black  bristles.  Tegmina  of  female 
less  than  half  as  long  as  hind  femora,  covering  one-third  of  abdomen, 
their  tips  both  of  dorsal  and  costal  fields  obliquely  subtruncate  and  meeting 
at  an  angle,  the  longitudinal  veins  prominent,  cross  veinlets  feeble;  those 
of  male  covering  two-thirds  of  abdomen,  their  tips  broadly  obliquely 
rounded.  Ovipositor  straight,  the  apical  sixth  tapering  evenlj'  to  the  acute 
tip,  finely  and  sharply  serrulate  above    (Fig.  227.)     Length  of  body,    $, 
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6.5—8.4,  $,  7.5—9;  of  pronotum,  $,  1.8—2,  $,  1.9—2.2;  of  tegmina,  $, 
3.5—4.3,  9,  2—3.2;  of  hind  femora,  $,  5.2—6,  $,  6.1—6.8;  of  ovipositor, 
5—6.8  mm.  (Fig.  228.) 


Fig.    227.      Ovipositor    of   A'^.    maculatus,    X     12.    (After    Hebard.) 

This  handsome  mottled  species  occurs  sparingly  throughout 
Indiana,  frequenting  for  the  most  part  low,  dry  open  woods  and 
borders  of  thickets.  In  Marion  County  I  once  found  it  quite  fre- 
quent on  October  6  amongst  dead  leaves  and  beneath  logs  where 
the  ground  ivy,  JSepeta  glechoma  L.,  covered  most  of  the  earth.  A 
week  later,  a  heavy  hoar-frost  meanwhile  intervening,  not  a  speci- 
men could  be  found. 

From  the  short-winged  form  of  X.  fas- 
ciattis  this  species  is  readily  distinguished 
by  its  average  smaller  size,  shorter  tegmina 
of  female,  shorter  and  straighter  oviposi- 
tor, fewer  hairs  on  head  and  pronotum  and 
finer  cross-veinlets  of  female  tegmina. 
The  serrulations  of  the  ovipositor  are 
sharper  than  in  fasciatus.  The  two  also 
differ  in  color,  the  ground  of  maculatus 
being  paler  and  the  piceous  more  generally 
sprinkled  where  in  fasciatus  it  is  in  length- 
wise bars. 

The  known  range  of  N-  maculatus  ex- 
tends from  New  Canaan,  Conn,  and  Long 
Island,  N.  Y.  west  to  northern  Indiana  and  south  and  southwest 
to  Maryland,  Virginia,  Raleigh,  N.  Car.  and  Rabun  Co.,  Ga.  It 
is  not  definitely  recorded  from  any  locality  in  Illinois  or  Michi- 
gan, though  it  doubtless  occurs  in  the  former  and  probably  in  the 
latter  State.  Walker's  record  (1904,  185)  from  Tobermory,  Ont 
is  said  by  Hebard  to  be  based  upon  a  small  fasciatus.  It  has  been 
taken  at  several  stations  in  Ohio  and  at  Clarksville,  Tenn.  About 
Washington,  D.  C.  it  is  said  to  be  common,  but  Fox  records  only 
a  single  female  from  Tappahannock  in  his  Virginia  paper.  No 
raacropterous  specimens  are  known. 
323.    Nemobius  ambitiosus  Scudder,  1877a,  81. 

Size  small;  form  compact,  robust.  Dark  reddish-brown;  males  often 
with  a  yellowish  and  females  with  a  grayish  tinge.  Head  vertically  com- 
pressed,  the  occiput  very  convex,  reddish-brown,  with  a  broad  shining 


Fig.    228.       Female,    X    3. 
(After     Hebard.) 
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black  bar  between  the  eyes;  face  also  shining  piceous,  sharply  separated 
from  the  black  above  by  a  narrow  ivory-white  bar  (Fig.  224,  6,  c) ;  last 
joint  of  maxillary  palpi  fuscous,  the  preceding  one  dull  yellow.  Tegmina 
of  male  piceous  with  the  narrow  margins  (discoidal  veins)  and  extreme 
tips  pale  yellow.  Legs  reddish-brown  flecked  with  fuscous;  outer  face  of 
hind  femora  with  two  fuscous  stripes,  the  lower  one  the  more  distinct; 
basal  third  or  more  of  dorsum  of  abdomen  piceous,  the  remainder  dark 
brown.  Disk  of  pronotum  subquadrate,  very  slightly  wider  than  long. 
Tegmina  of  female  often  in  great  part  huffy,  flecked  with  darker  brown, 
less  than  half  as  long  as  hind  femora,  the  tips  of  dorsal  field  obliquely 
rounded;  those  of  male  covering  three-fourths  or  more  of  abdomen,  and 
forming  an  even  oblong  quadrangle  with  sides  parallel  and  tips  broadly 
rounded,  wings  absent.  Ovipositor  straight,  its  apex  not  thickened,  finely 
serrulate  above.  Length  of  body,  $  ,  5.9 — 7.8,  $ ,  G — 8.2 ;  of  pronotum,  $ , 
1.2—1.9;  $,  1.6—2.1;  of  tegmina,  $,  3.2 — 4.5,  $,  2.2 — 3.3;  of  hind  femora, 
S,  4.8—6,   9,  4.9—6.3;  of  ovipositor,  4—6  mm. 

Ormond,  Ft.  Reed,  Lake  Istokpoga,  Ft.  Myers.  Sarasota,  Lake- 
land and  Dunedin,  Fla.  {W.S.B.  )  ;  Macon,  Ga.  (Fox).  I  first 
saw  this  handsome  and  well  marked  little  cricket  at  Ormond  in 
March  1899  where  it  was  frequent  among  dead  leaves  and  short 
grasses  along  the  roadways,  hedge-rows  and  borders  of  the  pine 
woods.-  About  Dunedin  it  is  by  far  the  most  common  of  the  three 
ground  crickets  there  taken,  both  nymphs  and  adults  occurring 
in  numbers  throughout  the  winter,  especially  among  and  beneath 
the  dead  leaves  and  other  debris  in  dry  sandy  open  oak  and  pine 
woods.  The  numerous  records  by  other  collectors  show  that  it  oc- 
curs in  like  situations  throughout  the  mainland  of  the  State, 
adults  being  found  during  every  month  of  the  year. 

The  known  range  of  amhitiosus  is  limited,  extending  from 
eastern  South  Carolina  and  northern  Georgia  south  to  Homestead. 
Fla.  Only  the  brachypterous  form  is  known.  Allard  (1911a,  156) 
describes  its  habits  and  song  in  northern  Georgia  as  follows: 
"This  pretty  Xemohius  is  the  first  species  to  appear  at  Thompson's 
Mills  and  dwells  among  leaves  in  deciduous  woods.  It  is  especially 
common  on  a  warm,  heavily  wooded  slope  bordering  a  small  brook 
just  east  of  the  settlement.  The  trill  is  very  brief,  high-pitched 
and  shrill,  timiiii-tiiiiiitiiiiiiii-tiiiiiiii.  .  It  is  one  of  the  common- 
est species  of  JVemoMus  in  this  vicinity  and  begins  to  stridulate 
as  soon  as  spring  opens  in  March  and  April.  In  April,  1910,  very 
cold  periods  of  weather  with  considerable  sleet  and  snow  com- 
pletely silenced  these  hardy  crickets.  Notwithstanding  this  in- 
clement weather  these  crickets  were  always  in  active  stridulation 
as  soon  as  the  days  became  warmer." 
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324.     Nemobius  variegatus  (Bruner),  1893a,  32.     Smaller  Spotted  Ground 
Cricket. 

Size  medium;  form  robust.  Dull  clay  yellow,  mottled  with  blackish- 
brown;  face  below  the  antennae  shining  dark  brown;  occiput,  disk  of  pro- 
notum  and  femora  mottled  with  fuscous;  apical  half  of  terminal  segment 
of  maxillary  palpi  brown;  tegmina  translucent  brownish-yellow,  the  upper 
third  of  lateral  field  with  a  blackish  bar;  dorsal  field  in  female  often  with 
black  fleckings;  the  mottled  appearance  sometimes  due,  however,  to  the 
black  of  dorsal  surface  of  abdomen  shining  through  them.  Head  large, 
rounded,  as  wide  as  pronotum,  both  it  and  the  latter  with  scattered  long 
bristly  black  hairs.  Pronotum  nearly  one-third  wider  than  long,  its  apical 
two-thirds  with  a  feebly  impressed  median  line.  Tegmina  of  male  as  long 
as  hind  femora,  reaching  tip  of  abdomen;  those  of  female  covering  half  the 
abdomen,  their  tips  broadly  obtusely  rounded.  Wings  absent.  Ovipositor 
dark  brown,  a  little  upcurved,  moderately  stout,  the  apical  serrulated  por- 
tion longer  than  usual,  nearly  one-fourth  the  entire  length,  the  teeth  rather 
stout  with  sharp  tips  (Fig.  229.)  Length  of  body,  $ ,  6.4—7.5,  $,  6.6—9.4; 
of  pronotum,  $,  1.4 — 1.7,  $,  1.9 — 2;  of  tegmina,  $,  3.9 — 4.4,  $,  2.8 — 3.7; 
of  hind  femora,  $,  4.7 — 5.6,   2,  6 — 6.7;  of  ovipositor,  3.4 — 4.1  mm. 

Marion,  Vigo,  Put- 
nam and  Knox  counties, 
Ind-,  Oct.  1—27.    In  Tn- 

Fig.  229.     Ovipositor  of  A^.  variegatus,    X    i4-  diaua  tlllS  prettllv 

(After  Hebard.)  marked     little     species 

has  been  found  to  be  rather  common  on  the  grass-covered  banks 
of  streams  and  along  the  fence  rows  of  open  woods  in  the  counties 
mentioned  and  it  probably  occurs  in  like  situations  throughout 
the  southern  two-thirds  of  the  State.  In  general  appearance  it  is 
a  diminutive  form  of  JSf.  maculattis  above  described,  but  its  small 
size  and  short  arcuate  ovipositor  at  once  distinguish  it. 

This  is  the  N-  carolinns  Scudd.  of  my  former  works 
(1900,  1903),  it  having  been  so  named  for  me  by  Scudder  from 
specimens  sent  him  for  examination.  As  shown  by  me  (1903,  427) 
it  was  also  regarded  as  the  species  called  Cyrtoxyphus'i  variegatus 
Bruner.  Hebard  has  shown  that  the  true  N.  carolinns  is  a  differ- 
ent insect  and  has  redescribed  (1913,  452)  the  present  species  as 
A.  hruneri,  claiming  (p.  455)  that  Bruner's  name  "was  unidenti- 
fiable from  the  literature."  •  In  a  previous  letter  (Jan.  16,  1913)  he 
wrote:  "This  species  must  be  called  Netnohius  variegatus  (Brun- 
er) as  this  is  the  earliest  description  and  the  type  specimen  is  in 
my  collection.  Bruner  called  it  a  Cyrtoxyphus  which  caused  it  to 
be  overlooked."  While  Bruner's  mention  of  the  species  is  admit- 
tedly very  brief  he  said:  "I  have  given  it  the  name  variegatus  on 
account  of  its  being  variegated,"  and  as  it  was  the  only  variegated 
form  of  Ncmohius  at  that  time  known  I  have  restored  his  name. 
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The  known  range  of  N.  variegatus  extends  from  Maryland  and 
Virginia  west  to  northeastern  Nebraska  and  south  and  southwest 
to  Charlotte,  N.  Car.  and  Wichita,  Kansas.  It  appears  to  be  verr 
late  in  reaching  maturity,  all  of  the  Indiana  specimens  having 
been  taken  in  October,  and  none  of  the  adults  recorded  elsewhere 
from  our  territory  earlier  than  Sept.  6.  No  macropterous  individ- 
uals are  known. 

325.     Nemobius  cubensis  Saussure,  1874,  384.     Cuban  Ground  Cricket. 

Size  small  and  form  slender  for  the  genus.  Dull  brownish-yellow; 
occiput,  pronotum  and  tegmina  fuscous  brown,  often  with  small  paler 
markings:  dorsal  surface  of  abdomen  black;  cerci  brown.  Head  as  wide 
as  base  of  pronotum,  compressed  vertically.  Disk  of  pronotum  evidently 
but  feebly  narrowed  from  base  to  apex,  about  one-third  wider  than  long, 
sparsely  clothed  with  long  black  bristles.  Tegmina  in  both  sexes  nearly 
or  fully  as  long  as  abdomen,  those  of  male  forming  in  repose  an  oblong 
quadrangle  with  sides  feebly  converging  from  base,  their  tips  rounded;  of 
female  slightly  narrowed  toward  apex,  their  tips  narrowly  rounded.  Wings 
usually  fully  developed,  twice  as  long  as  tegmina  and  surpassing  tip  of 
ovipositor  2 — 3  mm.;  sometimes  absent.  Ovipositor  feebly  curved,  its  apex 
sublanceolate  with  tips  verj-  finely  serrulate  above  (Fig.  230.)  Length  of 
body,  $,  5.7—7.2,  $,  5.6—7.4;  of  pronotum,  $,  1.2—1.7,  9,  1.3—1.7;  of 
tegmina,  $,  3.9—4.8,  $,  3 — 4.9;  of  hind  femora,  $,  4.2—5.6,  $,  4.7—5.6; 
of  ovipositor,  2.7 — 4  mm. 

O  r  m  o  n  d,  LaBelle 
and  Lake  Okeechobee, 
Fla.,    Mch.    6— Apr.    13 

Fig.   230.      Ovipositor  of  .V.    cubensis,    X    i7-  ( ^^-    ^-    ^•)  »       ^  aslliug- 

(After   Hebard.)  ^^^        j^        ^         ^^^        28 

(Caudell).  In  Florida  it  has  been  recorded  from  numerous 
points  throughout  the  mainland  but  not  from  the  southern  keys. 
The  general  distribuation  in  our  territory  is  southern  and  sub- 
maritime,  extending  from  Staten  Island,  N,  Y.  to  Homestead,  Fla. 
It  was  originally  described  from  Cuba,  Mexico  and  Brazil. 

The  long-winged  or  typical  form  of  cubensis  is  more  generally 
known  than  the  short-winged  one  as  most  of  the  specimens  in  col- 
lections were  taken  at  light.  R.  &  H.  (1912)  found  the  brachyp- 
terous  form  in  numbers  March  17  in  the  high  grass  of  the  ever- 
glades at  Homestead,  Fla.,  and  Hebard  (1915b)  records  the  short- 
winged  form  from  bare  muck  in  a  red  mangrove  swamp  at  Cape 
Florida  and  Key  Biscayne.  Fox  found  a  single  female  at  Tappa- 
hannock,  Va.,  on  a  road  through  a  tidal  marsh,  so  that  the  natural 
home  of  the  species  is  probably  in  or  among  the  tall  grasses  of 
marshes  and  tidal  flats. 
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The  N.  volaticus  Scudd.  (1877,  36)  and  the  female  of  N-  aterri- 
mus  Scudd.  (1896b,  432)  are  synonyms  of  N.  cubensis. 

325a.     Nemobius    cubensis    mormonius     Scudder,     1896a,     106.     Mormon 
Ground  Cricket. 

General  color  as  in  key  but  exceedingly  variable;  pronotum  dull  yellow 
usually  distinctly  blotched  with  fuscous;  tegmina  of  female  with  the  veins, 
a  humeral  stripe  and  costal  margins  pale.  Last  joint  of  maxillary  palpus 
one-half  longer  than  fourth.  Ovipositor  longer  than  head  and  pronotum 
together.  Length  of  body,  ^and  $,  6.5 — 8;  of  tegmina,  3 — 4;  of  hind  fe- 
mora, 5 — 5.8;  of  ovipositor,  3.5 — 4  mm. 

This  western  form  is  here  included  on  the  record  given  by  He- 
bard  of  a  single  female  taken  by  F.  M.  James  at  Biloxi,  Miss.  Its 
known  range  extends  from  that  point  to  the  Pacific  coast,  north 
to  St.  George,  Utah  (type  locality)  and  south  to  the  state  of  Ta- 
basco, Mex.  A  macropterous  female  at  hand  from  Yuma,  Cal.,  is 
notably  paler  than  cubensis  but  otherwise  appears  very  similar. 
The  great  majority  of  known  specimens  are  brachypterous. 

Hebard  (1913,  466)  says  that  "in  the  desert  regions  of  the 
southwestern  United  States  this  insect  is  but  very  occasionally 
met  with  in  the  short  grasses  growing  near  streams  and  other 
restricted  damp  areas  but  in  the  semi-arid  mesquite  region  of 
Texas  it  is  widely  distributed  in  the  short  grasses.  Still  farther 
eastward  it  is  found  in  the  typical  undergrowth  of  the  long-leaf 
pine  forests.  The  macropterous  form  is  scarcely  ever  encountered 
except  at  light." 

326.     Nemobius  palustbis  Blatchley,  1900,  53.     Marsh  Ground  Cricket. 

Size  very  small;  the  body  of  male  especially  short  and  broad;  female 
more  slender.  Head,  tegmina  and  body  of  most  specimens  a  uniform  dark 
piceous;  disk  of  pronotum  piceous  or  fuscous  sprinkled  with  piceous;  an- 
tennae, legs  and  ovipositor  fuscous;  maxillary  palpi  yellowish  except  the 
apical  joint  which  is  wholly  piceous.  Disk  of  pronotum  one-third  broader 
than  long,  the  sides  subparallel,  rather  thickly  beset  with  stiff  black  bris- 
tles, as  are  also  the  occiput  and  dorsal  surface  of  fore  and  middle  femora. 
Tegmina  of  female  covering  slightly  more  than  half  the  abdomen,  their 
tips  broadly  rounded;   of  male  forming  an  elongate  quadrangle  with  sides 

distinctly   but  feebly   converging 
from    base,  the    tips    more    nar- 
rowly   rounded.     Ovipositor    dis- 
Fig.  231.    Ovipositor  of  N.  palustris,  X   "S-      tinctly  though  feebly  arcuate,  the 
(After  Hebard.)  apical   fifth   but   little   enlarged, 

above  very  finely  and  closely  serrulate  with  dull,  rasp-like  teeth  (Fig. 
231.)  Length  of  body,  $,  5.2—6.2,  9,  6—6.8;  of  pronotum,  $,  1—1.5,  $, 
1.3—1.9;  of  tegmina,  $,  3.7—4,  $,  2.1—3.2;  of  hind  femora,  $,  3.9—5,  $, 
4—5.4;  of  ovipositor,  3.1—3.8  mm.  (Fig.  232.) 
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In  Indiana  this  handsome  little  pitch  brown 
cricket  has  been  found  only  among  the  tamarack 
swamps  and  cranbeny  bogs  of  the  northern 
counties,  where  it  finds  a  congenial  home  in 
the  midst  of  the  dense,  damp  sphagnum  mosses- 
Sometimes  they  are  so  plentiful  that  a  half  doz- 
en or  more  are  seen  in  an  area  a  foot  square. 
Like  the  other  members  of  the  genus  they  are 
very  active,  when  disturbed  leaping  vigorously, 
a  few  inches  at  a  time,  and  finally  seeking 
safety  by  burrowing  in  the  masses  of  mosses. 
It  has  been  taken  in  Marshall,  Fulton  and 
Starke  counties  and  probably  occurs  wherever 
Female,  pcat  bogs  and  sphagnum  mosses  are  present. 
(Original.)  ,pj^^    kuowu    range    of    this    little    marsh 

cricket  extends  from  northern  New  England  and  Algonquin  Park, 
Ontario,  west  to  northern  Indiana  and  south  and  southwest  to 
Washington,  D.  C,  Wilmington,  X.  Car.  and  Thomasville,  Ga. 
Morse  (1919a)  says  it  is  "locally  common  in  sphagnum  bogs  at 
Orono,  Me.,  in  eastern  Massachusetts  and  Connecticut."  Walker 
(1904,  185)  records  the  finding  of  a  colony  in  a  floating  sphag- 
num bog  at  Algonquin  Park,  Out.  "They  were  present  in  num- 
bers but  were  difficult  to  capture.  By  pressing  the  masses  of 
sphagnum  down  under  water  it  was  often  possible  to  bring  the 
crickets  to  the  surface.  My  attention  was  first  called  to  them  by 
the  chirp  of  the  male  which  is  a  continuous  and  rather  feeble 
trill.'' 

-  R.  &  H-  (1911,  597)  have  described  a  form  of  X.  palustris  taken 
in  a  sphagnum  bog  at  Thomasville,  Ga.  as  a  geographic  race  under 
the  name  of  A",  p.  aurantius.  Specimens  at  hand  from  the  Davis 
and  Hebard  collections  show  it  to  differ  only  in  having  the 
ground  color  reddish-brown,  the  tegmina  and  upper  surface  of 
abdomen  alone  piceous-brown.  In  my  opinion  it  is,  as  doubtfully 
suggested  by  Hebard  (1913,  472),  only  a  "mere  color  variety"  of 
palustris. 
327.     Nemobius  cakouxus  Scudder,  1877,  36.     Carolina  Ground  Cricket. 

Size  medium;  body  slender.  Antennae,  head,  pronotum  and  femora 
brownish-yellow;  maxillary  palpi  pale  yellow  throughout  or  with  apical 
third  of  terminal  joint  fuscous.  Tegmina  brownish-yellow  with  a  narrow 
piceous  bar  on  upper  third  of  lateral  field  and  basal  third  of  dorsal  field 
often  more  or  less  piceous,  male;  dorsal  field  usually  heavily  shaded  with 
blackish,  female;  upper  surface  of  abdomen  blackish,  the  exposed  portion  in 
female  dark  brown  with  four  rows  of  small  pale  spots;  lower  surface 
brownish-yellow.     Head   prominent,   as   wide   as   base   of   pronotum,  eyes 
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small,  broadly  ovate.  Pronotum  about  one-third  wider  than  long,  its  apex 
very  slightly  narrower  than  base,  its  sides  and  front  margin  with  a  few 
long  bristly  hairs.  Tegmina  of  male  translucent,  delicate,  covering  three- 
fourths  or  more  of  abdomen,  often  reaching  its  tip;  lateral  field  widened 
to  embrace  the  sides  of  the  broad  abdomen;  of  female  covering  about  two- 
thirds  of  abdomen,  their  tips  obliquely  subtruncate.  Wings  usually  ab- 
sent, rarely  fully  developed  and  much  surpassing  the  abdomen.  Ovipositor 
distinctly  though  feebly  curved,  the  valves  with  apical  fifth  slightly  sub- 
lanceolate  and  both  upper  and  lower  margins  curved,  the  teeth  of  former 

stout,  rather  widely  and  irregularly 
spaced,  those  of  lower  minute,  wide- 
ly separated  (Fig.  233.)     Length  of 
„.  r>  •      %        (    M  r  body,    $,    7.4—8.5,    Q,    6.5—8.4;    of 

Fig.     233.       Ovipositor    of    N.     carolinus,  .;  >     u  >  >      +  »  > 

X  13.     (After  Hebard.)  pronotum,  $  and  $,  1.7 — 2;  of  teg- 

mina, $,  5.5 — 6,  2,  3—3.8;  of  hind  femora,  $,  5.5 — 6.4,  9,  5 — 6.4;  of  ovi- 
positor, 3 — 3.9  mm. 

This  species,  the  N.  exiguus  of  my  former  work  (1903,  426), 
occurs  throughout  Indiana  where  it  is  fully  one-half  as  common 
as  the  short-winged  form  of  N.  fasciatus.  It  occurs  most  fre- 
quently among  moist  fallen  leaves  and  beneath  stones  along  fence 
rows  and  borders  of  thickets  and  streams.  The  long-winged  form 
is  very  rare,  two  females,  taken  in  Wells  County  by  E.  B,  William- 
son, being  the  only  ones  seen  from  the  State. 

Outside  of  Indiana  specimens  of  N.  carolinus  are  at  hand 
from  De  Grassi  Point,  and  Owen's  Sound,  Out.  (Walker)  ;  South 
Natick,  Mass.  {Morse)  ;  North  Carolina  (Scudder)  ;  North  Mad- 
ison, Conn,  and  Sanford,  Lakeland,  La  Belle,  Sarasota  and  Dune- 
din,  Fla.  {W.  8.  B.).  About  Dunedin  it  is  very  scarce  in  earlj' 
spring  but  several  long- winged  females  have  been  sent  me  which 
were  taken  at  light  in  June.  It  is  recorded  from  numerous  locali- 
ties from  the  southern  mainland  of  Florida  by  K.  &  H.,  but  the 
records  from  the  northern  part  of  the  State  are  few.  Near  Miami, 
Hebard  found  it  locally  common  "on  sodden  leaves  under  a  laby- 
rinth of  roots  in  a  dense  red  mangrove  swamp." 

The  known  range  of  ]\'.  carolinus  is  a  wide  one,  extending 
from  Truro,  Nova  Scotia  and  New  England  north  and  west  to  the 
Temagami  District,  Out.,  Minnesota  and  Nebraska  and  south  and 
southwest  to  southern  Florida  and  central  Texas.  From  Truro, 
N.  S.  but  a  single  male  is  recorded,  but  in  Ontario  Walker 
(1904,  187,  as  'N.  angusticolUs)  found  it,  as  it  is  in  Indiana,  next 
to  fasciatus  the  most  common  Nemobius  in  the  Province.  There, 
he  says: 

"It  frequents  low  grounds  of  almost  any  kind,  but  delights  especially 
In  low  grassy  borders  of  swampy  woods  or  clearings  in  swamps.  I  have 
found  it  in  abundance  in  sphagum  moss  when  growing  in  such  localities, 
but  have  not  met  with  it  in  the  open  peat-bogs  where  N.  palustris  occurs. 
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It  is  also  found  beneath  stones  along  the  margins  of  lakes  and  streams. 
I  first  discovered  this  insect  through  its  stridulation,  which  was  a  high- 
pitched  continuous  trill  of  considerable  volume." 

Allard  (1916a)  says  that  about  Clarendon,  Va-,  the  tiny 
Xemohiiis  caroUmis  is  very  common  beneath  the  leaves  and  grass 
of  the  roadsides  throughout  the  summer.  Its  stridulation  is  a 
weak,  continuous  trill  indefinitely  prolonged.  They  are  persistent 
singers  and  may  be  heard  throughout  the  night.  In  the  coolness 
of  the  early  morning  they  appear  to  be  especially  musical.  They 
keep  well  concealed  beneath  the  dead  and  matted  herbage,  and  are 
exceedingly  difficult  to  capture." 

Owing  to  numerous  wrong  identifications  by  Scudder  and  the 
confusion  by  him  of  the  species  above  described  as  N.  variegatus 
with  his  X.  carotin  us,  the  synonyms  of  the  latter  are  numerous. 
In  addition  to  my  Nemobius  exiguiis  above  cited,  as  placed  by  He- 
bard  (1913,  473),  are  N.  septentrionalis  Prov.  (1877,  24),  N.  vola- 
ticus  Scudd.,  female  (1877,  36),  X.  af finis  Beut.  (1894a,  249),  N. 
angusticolUs  Walker  (1904,  186)  and  T.  janus  Kirby  (1906,  19). 
It  has  been  recorded  many  times  under  these  synonyms,  especially 
that  of  X-  exiguus  Blatch.,  a  name  used  by  Say  for  a  species  of 
Anaxipha  and  wrongly  applied  hj  Scudder  (1862,  429)  to  Xeino- 
biiis  fasciatus  Say.  Hebard  in  his  Revision  (1913)  has  given  a 
detailed  account  of  the  synonymy  of  this  and  other  species  of 
Xemohius.  Two  races  of  T.  carolinus  are  recognized  by  him,  viz: 
X.  c.  hrevicaudus  Bruner  (1904,  57)  from  Colorado  and  N.  c.  neo- 
mexicanus  Scudd.  (1896a,  100)  from  Texas,  Arizona  and  New 
Mexico. 
328.     Nemobius  coxfusus  Blatchley,  1903,  428. 

Size  rather  small;  form  moderately  robust.  Head,  pronotum  and  teg- 
mina  piceous,  shining,  last  two  segments  of  maxillary  palpi  ivory-white, 
the  basal  ones  piceous;  dorsal  surface  of  abdomen  dark  brown;  legs  and 
under  surface  dull  yellow.  Pronotum  about  one-third  wider  than  long, 
with  a  median  impressed  line  on  front  half,  its  disk,  as  well  as  that  of  oc- 
ciput and  fore  and  middle  femora,  with  scattered  black  bristly  hairs. 
Tegmina  of  male  translucent,  covering  end  of  abdomen,  in  repose  forming 
an  elongate  quadrangle  with  margins  subparallel;  of  female  half  as  long 
as  hind  femora,  their  tips  broadly  slightly  obliquely  rounded.  Ovipositor 
but  little  more  than  half  as  long  as  hind  femora,  dark  brown  in  color,  its 
apical  third  wider  and  a  little  upturned;  armed  both  above  and  below,  the 
upper  teeth  rather  stout,  sharp,  and  more  than  usually  distant  one  from 

another,  the  lower  ones  very  fine  and 
also  widely  spaced   (Fig.  234.)   Length 
of  body,  $,  5.7—7,  $,  6.8 — 7.3;  of  pro- 
Fig.  234.    Ovipositor  of  .V.  cof,fusus,      ^otum,  $,  1.4—1.7.  9,  1.4—1.9;  of  teg- 
X  14-    (After  Hebard.)  mina,  ^ ,  3.8 — 4.8,   5,2.8-3.1;   of  hind 

femora,  $,  4.1—4.9,  $,  4.8—5.3;  of  ovipositor,  2.5—3.1  mm. 
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Kosciusko,  Knox  and  Posey  counties,  Ind.,  Aug.  17 — Oct.  25 
(W.S.B.)  ;  Cabin  John  Run,  Md.  (Davis)-  This  sombre-hued  lit- 
tle cricket  was  first  found  in  Kosciusko  Co.  Aug.  26,  1902,  in  some 
low,  damp  woods  bordering  Tippecanoe  Lake.  Here  it  had  its 
home  among  the  fallen  leaves  and  beneath  small  chunks  and  chips. 
From  Posey  County  a  single  specimen  was  procured  also  from  a 
tract  of  low  woods  and  on  Oct.  5,  1917,  about  twenty  were  taken 
from  beneath  dead  leaves  on  the  side  of  a  thickly  wooded  little 
slope  leading  down  to  the  margin  of  a  cypress  swamp  in  Knox 
County.  It  appears  that  I  had  no  males  in  the  type  series  of 
confusus  taken  at  Tippecanoe  Lake  and  unfortunately  got  hold 
of  a  male  of  N.  maculatus  in  drawing  up  the  original  description, 
so  that  the  characters  therein  pertaining  to  that  sex  are  mis 
leading. 

Outside  of  Indiana  N.  confusus  has  been  recorded  from  a  num- 
ber of  stations  in  Maryland  and  Virginia,  from  Raleigh,  N.  Car. 
and  from  Rabun  County  and  Buckhead,  Ga.  At  Raleigh  Brim  ley 
(1908,  21)  found  it  "in  damp  places  not  far  from  water  from 
mid-August  to  late  November,"  while  at  Buckhead  a  nymph  was 
taken  by  R-  &  H.  from  the  undergrowth  of  mixed  oak  and  pine 
forest.    No  macropterous  specimens  are  known. 

It  seems  that  each  of  the  different  species  of  this  genus  taken 
in  Indiana  has  its  special  abiding  place,  fasciatus  and  carolinus 
being  the  only  ones  which  may  be  looked  for  anywhere  in  open 
fields  and  along  roadways;  maculatus  occurs  in  open  woods 
usually  in  dry  situations;  griseus  in  sandy  districts;  variegatus 
along  the  banks  of  streams  and  on  gravelly  hillsides ;  palustris  no- 
where except  among  the  sphagnum  mosses  of  dense  swamps  and 
bogs,  while  confusus  likes  best  the  shadows  of  dense  woods  which 
are  low  and  moist.  Each  form  has,  therefore,  its  special  habitat 
where  the  food  on  which  it  thrives  is  most  abundant,  and  where, 
during  the  ages  past,  it  has  become  so.  modified  in  organ  and 
hue  as  to  receive  from  man  a  distinctive  specific  name. 

II     Hygronemobius  Hebard,  1913a,  451.     (Gr.,  "moist"  -j- 
"grove-dweller." ) 

Small  compact  crickets  closely  allied  to  Nemohius^'^  and  hav- 
ing the  body  pubescent,  sparsely  clothed  with  hairs,  head  and 
pronotum  similar  to  Nemohius,  the  lower  front  angles  of  lateral 
lobes  rectangular  and  much  sharper  than  the  lower  hind  ones; 


'*»Also  very  close  to  Pseudonemobius  Sauss.  (1877,  231,  234;  1878,  510),  the  differen- 
tial characters  given  by  Saussure  in  his  key  being  almost  exactly  the  same  as  those  given 
by   Hebard   for   the   present  genus. 
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tegmina  of  males  short,  lacking  a  tympanum;  wings  iisually  ab- 
sent ;  inner  or  hind  face  of  front  tibiae  with  a  very  small,  scarcely 
evident  tympanum ;  hind  femora  greatly  dilated ;  hind  tibiae  with 
upper  margins  each  armed  with  three  pairs  of  long,  distant,  mov- 
able spines  and  with  five  subapical  spurs,  two  on  inner  and  three 
on  outer  side,  the  usual  lower  inner  one  absent,  the  upper  one 
as  long  as  basal  joint  of  tarsus. 

Hebard  (1915)  recognizes  five  species  of  the  genus,  all  tropi- 
cal or  subtropical  in  distribution.    One  of  these  occurs  in  Florida. 


Fig.    235.    Hygronemobius   alleni,    V    4- 
"  '         Hebard.) 


male;   b,   female;   c,  outline   of 


hind  tibia;   d,   of  ovipositor.      (After 

329.     Hygronemobius  aixexi  (Morse),  1905,  21.     Allen's  Ground  Cricket. 

Body  short,  stout,  somewhat  depressed.  Beneath  brown;  above  fus- 
cous finely  maculate  with  brown;  maxillary  palpi  dark;  hind  femora  with 
three  transverse  fuscous  bars  on  apical  three-fifths,  the  base  brown  with 
numerous  narrow  oblique  fuscous  stripes.  Antennae  about  three  times  as 
long  as  body,  very  slender.  Tegmina  of  male  covering  two-thirds  of  abdo- 
men, their  tips  subtruncate;  of  female  minute,  lateral  pads  almost  con- 
cealed by  pronotum.  Wings  absent.  Ovipositor  compressed,  feebly  curved, 
the  tip  slightly  lanceolate  and  very  finely  crenulate  above.  Other  char- 
acters as  above  given.  Length  of  body,  $,  5 — 6,  $,6;  of  hind  femora,  $, 
4.5.   $,5;  of  ovipositor,  4  mm.  (Fig.  235.) 

Miami,  Fla.  {Hebard).  This  little  cricket  is  a  submaritime 
species  known  from  the  United  States  only  from  a  series  taken  at 
Miami,  Fla.  by  Hebard  who  says  (1915,  195)  :  "They  were  found 
March  15  on  the  black  soil  and  among  drift  in  a  mangrove  swamp 
which  at  high  tide  was  under  more  than  a  foot  of  water.  The 
series  was  taken  when  the  tide  was  out.  At  the  time  the  weather 
was  cool  and  the  individuals  were  not  rapid  in  their  movements 
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but  were  difficult  to  capture  owing  to  the  environment,  their 
sombre  coloration  and  their  habit  of  hiding  under  the  drift  or 
the  sodden  mangrove  leaves" 

Morse's  types  were  taken  July  13  at  Moraine  Cay,  Bahama 
Islands  by  Dr.  G.  M.  Allen  who  furnished  Morse  the  following 
notes  regarding  its  habits : 

"This  interesting  little  cricket  was  found  abundantly  along  the  edge 
of  a  mangrove  swamp  that  extended  for  some  distance  out  from  the  shore. 
On  approaching  this  swamp  from  the  landward  side  my  attention  was  at- 
tracted by  a  faint  but  continuous  cricket-like  note  which  seemed  to  come 
from  all  about  me.  After  a  careful  search  among  the  black  roots  of  the 
mangroves  and  the  water-soaked  leaves  at  their  bases,  I  found  numbers 
of  the  little  insects.  They  were  extremely  quick  and  agile,  and  although 
it  was  easy  enough  to  see  them  as  they  leaped  aside  at  my  approach,  they 
immediately  became  invisible  on  alighting,  so  closely  did  they  harmonize 
in  color  with  the  dark  sticks  and  leaves.  In  this  thick  undergrowth  the 
use  of  a  net  was  practically  out  of  the  question,  even  if  I  could  have  been 
quick  enough  to  sweep  up  the  active  little  creatures.  I  found,  however, 
that  I  could  easily  drive  two  or  three  at  a  time  onto  a  sheet  of  newspaper 
that  I  spread  on  the  sodden  surface  of  the  swamp,  and  with  a  slow  but 
steady  motion  a  wide-mouthed  bottle  could  be  brought  above  a  resting  in- 
sect and  clapped  over  him  before  he  could  escape." 

III.  Anurogryllus  Saussure,  1877,  283.  (Gr.,  "without"  -f 
"tail"  +  "cricket") 
Kobust  crickets  of  medium  or  large  size,  in  our  species  having 
the  body  sparsely  and  finely  pubescent ;  head  subglobose,  vertical, 
the  occiput  very  convex;  eyes  rather  small,  situated  each  side  of 
antennal  pits ;  ocelli  small,  the  median  one  narrowly  elliptical ; 
disk  of  pronotum  slightly  narrower  than  head,  subquadrate, 
rounded  into  the  lateral  lobes,  the  latter  with  lower  margin  ob- 
lique, its  front  angle  obtuse,  hind  one  rounded ;  tegmina  about  as 
long  as  abdomen  and  furnished  with  a  tympanum,  male;  wings 
variable  in  length ;  front  tibiae  with  an  oblong-oval  tympanum  on 
outer  face;  hind  femora  strongly  dilated,  longer  than  the  com- 
bined tibisB  and  tarsi;  hind  tibise  armed  with  two  rows  of  stout, 
immovable  spines  and  three  pairs  of  subapical  spurs;  anal  cerci 
long,  very  slender,  feebly  tapering.  Other  characters  as  given  in 
generic  key.  One  widely  distributed  tropical  species  occurs  in 
the  southern  states. 

330.     Anueogeyllus  muticus   (DeGeer),  1773,  520.     Short-tailed  Cricket. 
Size   medium,    form    robust.     Nearly   uniform   pale   brownish-yellow; 
occiput  often  tinged  with  fuscous;  tegmina  in  part  dusky;  lower  front  an- 
gle of  pronotum  often  very  pale.     Disk  of  pronotum  subquadrate,  wider 
than  long,  with  an  impressed  median  line,  feebly  narrowed  in  front,  male. 
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sides  subparallel,  female.  Tegmina  of  female  covering  one-half  to  two- 
thirds  of  abdomen.  Wings  usually  absent,  male,  often  exceeding  the  ab- 
domen, female.  Ovipositor  not  visible.  Other  characters  as  above  given. 
Length  of  body,  $,  12—16,  $.17;  of  pronotum,  $  and  $,  3.5;  of  tegmina, 
$,  12 — 17,  $,  11.5;  of  hind  femora,  $  and  $,  10.8 — 11.2  mm. 

Tappahannock,  Va.,  June  9  {Fox).  A  tropical  or  subtropical 
form  occurring  in  the  United  States  mainly  along  the  Atlantic 
coast  from  Xew  Jersey  south  and  southwest  to  southern  Florida, 
Louisiana  and  Victoria,  Texas,  and  also  in  the  West  Indies,  Mex- 
ico, Columbia  and  Guiana.  In  Florida  it  has  been  recorded  from 
Jacksonville,  Lawtey,  Gulf  Hammock,  DeLand  and  Miami.  At 
the  latter  place  Hebard  trapped  a  single  male  in  a  molasses  jar. 

Caudell  (1904g)  records  that  as  early  as  1887  they  were  re- 
ported as  doing  much  damage  about  Jena,  La.,  to  cotton,  sweet 
and  Irish  potatoes,  peas,  strawberries  and  tobacco,  his  correspond- 
ent writing  that  "their  holes  in  the  ground  are  scattered  promis- 
cously  from  a  few  inches  to  several  feet  apart,  the  burrows  being 
seldom  over  a  foot  deep  in  the  uplands  but  much  deeper  in  the 
swamps  where  the  subsoil  was  softer.  The  insects  are  seldom  vis- 
ible in  day  and  do  their  cutting  at  night,  taking  all  they  want 
down  in  the  ground,  where  they  eat  as  they  please  or  feed  their 
young  ones.  They  appear  to  go  in  colonies  and  we  find  that  rapid 
cultivation,  large  flocks  of  poultry  and  numerous  birds  are  neces- 
sary to  keep  them  in  check."  In  1903  specimens  were  sent  in  to 
Washington  from  Beech  Island,  S.  Car.  which  had  been  taken  in 
cotton  fields  where  they  burrow  to  a  depth  of  18  inches,  lining  the 
holes  with  shreds  of  cotton  leaves  and  in  so  doing  destroying  the 
young  cotton  for  several  feet  in  the  row.  The  young  were  found 
in  these  burrows  in  June. 

Manee  (1908,  461)  states  that  at  Southern  Pines,  N.  Car.  the 
"mounds'-  of  this  cricket  are  very  common  and  are  "built  near 
some  small  weed,  whose  leaves  furnish  the  wide  but  shallow  hori- 
zontal chamber,"  the  latter  connecting  with  one  or  more  perpen- 
dicular or  oblique  tunnels  which  serve  as  'retreat  shafts'  when 
the  insect  is  disturbed."  This  is  probably  the  species  mentioned 
by  Scudder  (1894c)  under  the  name  Gri/llodes  sp.  as  taken  by 
Maynard  near  Jacksonville,  Fla.  in  similar  burrows. 

At  Clarendon,  Va.  Allard  (1916a)  found  A.  muticus  in  num- 
bers in  early  June  in  a  pine  grove  where  they  occurred  upon  the 
trunks  of  the  pines  from  one  to  eight  feet  above  the  ground.  The 
males  stridulated  only  on  warm  evenings,  beginning  about  sun- 
down and  continuing  in  the  early  part  of  the  night.  "The  trill  is 
loud,    continuous,    high-pitched,    much    resembling    that    of    an 


692  FAMILY   VIII. GRYLLID^. THE  CRICKETS. 

Oecanthus."  Fox  (1917)  reports  that  about  Tappahannock,  Va. 
they  are  "frequent  in  fields  and  pastures  and  along  fence  rows, 
nocturnal  in  habits,  singing  at  or  close  to  the  mouth  of  the 
burrow." 

The  following  names  are  now  regarded  as  synonyms  of  A 
muticus:  Acheta  guadeloupensis  Fab.  (1793,  32)  ;  Gryllus  angus- 
tulus  F.  Walker  (1869,  27)  and  Gryllodes  clarazianus  and  G.  car- 
ibeus  Sauss.  (1874,  412,  413). 

IV.     Gryllodes  Saussure,  1874,  409.     (Gr.,  "a  leaper.") 

Medium  sized  crickets  of  slender  form  having  the  head  short, 
occiput  not  strongly  convex;  antennae  very  slender,  twice  as  long 
as  body,  the  basal  joint  large,  compressed,  as  wide  or  wider  than 
the  inter-antennal  protuberance;  pronotum  short,  transverse, 
about  one-half  wider  than  long,  hind  margin  of  lateral  lobes  very 
oblique;  tegmina  variable  in  length,  in  our  species  much  shorter 
than  abdomen,  the  mediastinal  vein  undivided,  female,  one-branch 
ed,  male;  front  tibiae  without  a  tympanum  on  inner  face;  hind 
tibiae  with  five  or  six  spines  on  each  margin,  the  inner  middle  and 
lower  subapical  spurs  subequal;  ovipositor  straight,  very  slender, 
longer  than  hind  femora. 

Kirby   (1906,  40)   recognized  56  species  as  belonging  to  the 
genus,  most  of  them  tropical  in  distribution.     Only  one  has  be 
come  established  in  the  eastern  United  States- 
331.     Gryllodes  sigillatus   (F.  Walker),  1869,  46.     Decorated  Cricket. 

Form  depressed,  slender,  pubescent.  General  color  pale  brownish- 
yellow  mottled  and  banded  with  dark  brown;  head  with  a  cross-bar  be- 
tween the  eyes,  another,  less  distinct,  at  hind  border  of  occiput,  and  a 
vertical  stripe  between  the  antennae,  dark  brown;  pronotum  with  a  basal 
and  median  brown  cross-bar,  the  former  curving  forward  onto  lateral  lobes, 
the  latter  interrupted;  tegmina  pale  brown;  legs  mottled  with  dark  brown; 
abdomen  in  great  part  brown  mottled  with  yellow.  Head  obliquely  de- 
pressed. Tegmina  of  male  covering  half  the  abdomen,  the  stridulatlng 
organ  large,  tips  broadly  rounded;  of  female  very  short  lateral  pads,  with 
tips  of  both  dorsal  and  costal  field  obliquely  truncate.  Wings  absent. 
Legs  slender.  Length  of  body,  $ ,  14 — 16,  $ ,  15 — 21;  of  pronotum,  $  and 
9,  3—3.5;  of  tegmina,  $,  5—6,  9,  1.7—2.3;  of  hind  femora,  $,  9.5—10, 
9,  11—13;  of  ovipositor,  12—16  mm. 

Miama  and  Big  Pine  Key,  Fla.,  Sept.  25 — Oct.  4  (Davis)  ;  Dun- 
edin,  Fla.,  Jan.  27,  nymph  (W.S.B.)  Recorded  also  from  num- 
erous stations  in  southern  Florida  and  on  the  keys.  Lakeland 
being  the  most  northern.  The  first  record  for  the  United  States 
was  that  of  R.  &  H.  (1905)  from  Miami,  where  Hebard  found  them 
in  numbers  in  February  beneath  bricks  and  between  stones,  "The 
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males  emit  a  shrill  sound  easily  distinguished  from  that  of  Gryllus 
hictuosus  by  its  higher  pitch  and  the  longer  duration  of  the  strid- 
ulation.  When  exposed  it  waves  its  long  slender  antennae  about 
continually/'  Later  (1914c)  they  state  that  ''at  Key  West  in  July 
it  was  everywhere  common  about  the  town  and  that,  with  the  aid 
of  a  flash-light,  individuals  were  easily  taken  when  carefully  ap- 
proached and  suddenly  seized ;  this  was  apparently  due  to  the  in- 
sects being  blinded  by  the  light  for  they  are  certainly  the  most  ac- 
tive gryllid  found  within  the  United  States." 

Davis  (1914)  records  them  as  occurring  in  a  house  on  Big  Pine 
Key  where  "they  were  reported  as  doing  some  damage  by  eating 
clothing,  etc.  At  night  when  the  lights  were  out  they  would  come 
out  of  their  hiding  and  the  males  would  sing  their  cheerful  and 
very  energetic  song." 

The  species  is  tropical  and  practically  cosmopolitan,  Walker's 
type  coming  from  Australia-  It  is  said  to  be  very  common  in 
Cuba  and  the  Bahamas.  Caudell  (Psyche,  1908,  96)  has  recorded 
it  as  appearing  in  countless  numbers  in  the  hot-houses  of  the  U.  S. 
Department  of  Agriculture  at  Washington,  D.  C,  where  they  did 
considerable  damage  to  various  seedlings  which  they  cut  off  near 
the  ground.  The  Gryllus  pustulipes  F.  Walker  (1869,  51),  the 
Crryllodes  poeyi  Sauss.  (1874,  420)  and  the  Miogryllus  transver- 
salis  Scudd.  (1901b,  257)  are  synonyms  of  G.  sigillatus. 
V.     Miogryllus  Saussure,  1877,  194.     (Gr.,  "less"  +  "cricket.") 

Crickets  of  small  or  medium  size,  the  species  differing  from 
those  of  Gryllus  in  the  usual  absence  or  extremely  inconspicuous 
nature  of  the  tympanum  on  inner  side  of  fore  tibiae;  simple  or 
one-branched  mediastinal  nerve  of  the  tegmina;  strictly  longitu- 
dinal course  of  the  veins  on  the  dorsal  field  of  the  female  tegmina ; 
shortness  of  the  hind  tibiae  which  are  only  two-thirds  as  long  as 
the  hind  femora  and  armed  above  on  each  side  with  only  four  or 
five  spines,  and  in  the  usual  striped  or  banded  summit  of  the  head. 

The  tegmina  and  wings  vary  much  in  length  in  the  same  spe- 
cies but  the  short-winged  forms  are  by  far  the  more  common.  Ir. 
macropterous  individuals  the  wings  are  two  and  one-half  or 
more  times  the  length  of  tegmina,  while  in  brachypterous  ones 
they  are  represented  by  mere  pads-  One  of  the  five  species  recog- 
nized by  Hebard  (1915c)  occurs  in  the  Eastern  States. 

332.     MiOGBYixus  VEBTiCAUS  (Serville),  1839,  343. 

Size  large  for  the  genus  but  smaller  than  most  forms  of  Gryllus;  form 
robust.  Color  exceedingly  variable,  ranging  from  dark  brown  to  almost 
wholly  black;   head  usually  shining  black  with  a  narrow  yellow  stripe 
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above  each  eye  and  two  shorter  ones  on  middle  of  occiput;  palpi  yellowish, 
the  apical  joint  dusky;  antennae  dark  brown,  paler  at  base;  pronotum 
blackish,  mottled  with  paler;  lateral  lobes  piceous  above,  the  lower  third 
or  more  dull  yellow;  tegmina  reddish-brown  to  fuscous,  the  lateral  field 
darker;  abdomen  dark  brown,  often  with  a  narrow  paler  median  line. 
Head  large,  strongly  convex,  wider  than  front  margin  of  pronotum.  Last 
joint  of  maxillary  palpi  obliquely  truncate.  Pronotum  two-thirds  or  more 
wider  than  long,  its  sides  subparallel,  front  margin  feebly  concave,  hind  one 
truncate.  Tegmina  of  female  usually  but  little  longer  than  pronotum, 
scarcely  attingent,  covering  about  one-third  of  abdomen,  the  inner  apical 
margin  of  dorsal  field  obliquely  rounded.  Tegmina  of  male  covering  three- 
fourths  or  more  of  abdomen,  broadly  overlapping,  their  tips  rounded. 
Hind  femora  very  stout.  Tympanum  on  outer  face  of  fore  tibiae  elongate- 
oval,  nearly  one-fourth  the  length  of  tibiae;  in  the  rare  long-winged  form 
present  and  nearly  as  large  on  both  faces.  Ovipositor  straight,  as  long  as 
hind  femora,  its  tip  feebly  enlarged.  Length  of  body,  $ ,  10 — 16,  $ ,  11 — 
17;  of  pronotum,  $,  1.9—3.1,  $,  2.1—3.2;  of  tegmina,  $,  3.6—7.6,  $,  2.2— 
4;  of  hind  femora,  $,  6.8 — 10.4,  9,  7.4 — 11;  of  ovipositor,  7.2 — 12  mm. 
(Fig.  236.) 

Southern  third  of  Indiana,  April  18 — July 
10;  Dunedin  and  Lake  Okeechobee,  Fla.  Dec.  3 
— Mch.  2  {W.S.B.);  Mobile,  Ala.,  Sept.  14 
(Loding).  In  southern  Indiana  this  species,  re- 
sembling in  general  appearance  a  large  Nemo- 
hius,  has  been  taken  in  Franklin,  Clark,  Posey, 
Knox,  Gibson  and  Crawford  counties,  where  it 
occurs  on  dry  wooded  hillsides  beneath  flat 
stones  and  logs.  It  seems  to  like  best  places  de- 
void of  grass  and  other  vegetation.  In  that  re- 
gion it  probably  reaches  maturity  about  the  mid- 
dle of  June,  as  it  seems  to  be  most  abundant  by 
the  last  of  that  month,  when  quite  a  number  of 
specimens  were  taken  in  the  vicinity  of  Wyan- 
dotte Cave. 

The  Florida  specimens  above  mentioned  were 
nymphs  and  were  taken  beneath  boards  along 
the  margins  of  ponds  and  lakes.  Elsewhere  in 
that  State  it  has  been  recorded  from  a  number  of  stations  between 
Jacksonville  and  Homestead  and  also  from  Key  West- 

This  species  is  the  Miogryllus  saussurei  Scudd.  (1877,  35)  of 
most  American  authors,  myself  included  (1903,  442).  Hebard 
1^  1915c)  has  placed  saussurei  as  a  synonym  of  Gryllus  verticalis, 
which  was  based  on  a  long-winged  female  from  Cayenne,  French 
Guiana.  This  was  done  without  seeing  Servi  lie's  type  and  the 
placement  is  therefore  open  to  question,  though,  judging  from 


Fig.  236. 
male.  X  i-3- 
iginal.) 


SUBFAMILY  V. — GRYLLIN^. 


695 


Serville's  description,  probably  correct.  Other  synonyms  of  ver- 
ticalis  as  given  by  Hebard  are  Gryllus  laplatw  Sauss.  (1874,  408) 
from  Buenos  Aires,  Gryllodes  guyennensis  Sauss.  (1877,  384)  from 
Surinam  and  Miognjllus  oklahomw  Caudell  (1902,  90)  from  Per- 
kins, Okla.,  the  last  named  synonym  being  based  upon  an  almost 
uniform  black  color  variety. 

If  these  synonyms  of  M.  uerticalis  are  correct  the  range  of  the 
species  embraces  most  of  the  American  continent.  In  the  United 
States  its  known  range  extends  from  Staten  Island,  N.  Y.  west  to 
^Nebraska,  Kansas  and  Oklahoma  and  south  and  s<ftithwest  to  Key 
West,  Fla.  and  southern  Texas.  But  one  macropterous  individ- 
ual, a  female  taken  by  Brimley  at  Raleigh,  X.  Car.,  is  recorded 
from  this  country  and  but  three  others  besides  the  type  have  been 
noted  elsewhere. 

Davis  (1909b)  notes  the  habits  of  J/- rer^icoHs  as  follows:  "At 
Lakehurst,  N.  Jer.  it  is  found  under  dead  leaves  and  other  ob- 
jects lying  on  the  ground.  My  attention  was  first  called  to  the 
insect  by  hearing  the  males  stridulating  at  night.  Their  song  is  a 
slow,  see.  repeated  at  intervals  of  several  seconds.  Later  the  fe- 
m.ales  were  also  found.  At  Lakehurst  and  on  Staten  Island,  sev- 
eral individuals  were  taken  on  sandy  ground.  It  reaches  maturity 
in  June.  Individuals  of  this  species  of  cricket  differ  markedly 
in  the  development  of  the  hearing  organ  on  the  inner  side  of  the 
fore  tibiae.  In  two  of  the  examples  collected  this  organ  is  totally 
absent,  in  four  it  is  slightly  developed,  and  in  one  it  is  slightly 
developed  on  the  inner  surface  of  the  right  tibia,  but  absent  on 
the  same  surface  of  the  left  leg." 

Allard  (1911a)  describes  its  habits  at  Thompson's  Mills,  Ga., 
in  part  as  follows:  "It  is  a  ground-dwelling  species  and  keeps 
itself  well  concealed  beneath  the  matted  leaves  and  grass  of  gar- 
dens and  orchards.  Its  notes  are  very  brief,  high-pitched  musical 
trills,  tseee-tzeee-tzeee.  with  brief  intermissions.  One  individual 
delivered  from  38  to  39  trills  in  a  minute.  This  cricket  may  be 
heard  in  stridulation  very  early  in  the  morning  and  more  or  less 
throughout  the  day  and  at  night.  It  is  rather  difficult  to  locate 
and  capture  one  by  its  notes,  for  these  are  quickly  silenced  by 
one's  approach.  This  cricket  is  very  lively,  and  if  uncovered  leaps 
about  vigorously.  Its  light  brown  coloration  makes  it  very  in- 
conspicuous among  the  similarly  colored  leaves  and  soil'' 

Isely  (1905,  248)  says  that  the  black  form,  IT.  oklahomiB 
Caud.  is  the  first  cricket  to  reach  maturity  at  Wichita,  Kansas, 
adults  being  taken  on  May  22.    "In  a  few  days  they  became  very 
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numerous  and  the  males'  stridulation  could  be  heard  on  all  sides 
in  the  afternoon  and  evening.  They  were  especially  abundant  in 
thick  short  dead  grass  on  a  hillside."  He  found  some  in  small 
perpendicular  burrows  from  one  to  two  inches  deep,  and  others 
beneath  stones.  No  specimens  were  taken  after  June  23,  though 
specimens  of  the  pale  form  M.  saussurei  were  found  on  August  8. 

VI.     Gryllus  Linnaeus,  1758,  425.     (L.,  "cricket.") 
The  Field  and  House  Crickets. 

"The  voice  of  the  crickets,  heard  at  noon  from  deep  in  the  grass,  allies 
day  to  night.  It  is  a  midnight  sound  heard  at  noon,  a  midday  sound  heard 
at  midnight." — Thoreau. 

This,  the  typical  genus  of  the  family  Gryllidae,  comprises 
crickets  of  medium  or  large  size  and  robust  form,  having  the  head 
large,  subglobose,  usually  slightly  broader  than  pronotum;  eyes 
rounded,  prominent ;  antennae  very  slender,  setaceous,  longer  than 
the  body ;  pronotum  broader  than  long,  its  disk  rounded  into  the 
lateral  lobes,  which  are  longer  than  deep,  with  lower  margin 
oblique  or  feebly  curved,  the  front  and  hind  angles  rounded ;  teg- 
mina  and  wings  variable  in  length,  the  former  with  large  shrill- 
ing organ  in  male ;  hind  femora  very  much  enlarged,  shorter  than 
tibiae  and  tarsi  united ;  hind  tibiae  armed  above  on  each  side  with 
five  to  eight  large  stout  movable  spines  and  at  apex  with  three 
pairs  of  unequal  spurs;  basal  segment  of  hind  tarsi  stout,  armed 
above  with  a  row  of  short  spines  on  each  margin,  its  apex  ter- 
minating in  two  stout  spurs,  the  inner  one  the  longer;  second 
joint  very  small,  compressed;  apical  segment  slender,  about  half 
as  long  as  the  basal  one;  anal  cerci  nearly  as  long  as  hind  femora, 
slender,  bristly,  tapering ;  ovipositor  as  long  as  or  longer  than  the 
hind  femora,  variable  in  length  in  the  different  forms,  its  extreme 
apex  feebly  enlarged,  not  serrulate. 

To  this  genus  belong  those  dark  colored  thick-bodied  insects 
known  as  house  and  field  crickets.  The  latter  are  the  best  known 
examples  of  the  family  Gryllidae  and  in  Indiana  are  abundant 
from  June  1st  till  after  heavy  frosts,  beneath  logs,  boards,  stones, 
and  especially  beneath  rails  in  the  corners  of  the  old-fashioned 
and  rapidly  disappearing  Virginia  rail  fences. 

Regarding  the  general  habits  of  the  field  crickets  Bruner 
(1886,  194)  has  written:  "Usually  most  of  our  North  American 
Grylli  live  singly  or  in  pairs  in  burrows  which  they  dig  for 
themselves.  These  are  used  as  retreats  during  the  day  time  and 
serve  as  shelter  from  ordinary  inclemencies  of  weather-     These 
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burrows  are  generally  forsaken  about  midsummer  for  some  sort 
of  aboYe-ground  shelter.  From  this  time  on,  until  fall,  they  ap- 
pear to  be  more  social  and  live  in  colonies  under  various  sorts  of 
rubbish.  Grain  shocks  are  a  favorite  haunt  for  them  and  since 
twine  has  been  used  for  binding,  the  crickets  have  been  quite 
troublesome  by  cutting  the  bands.  During  late  summer  and  fall 
the  females  commence  preparations  for  the  continuance  of  their 
kind,  by  thrusting  their  long,  slender  ovipositors  into  the  loose 
soil  and  dropping  their  eggs.  These  sometimes  hatch  the  same 
year,  but,  as  a  rule,  lie  over  until  the  following  spring.  The  young 
generally  live  above  ground,  where  they  hide  among  fallen  leaves, 
grasses  and  other  debris,  though  sometimes  they  also  creep  into 
chinks  and  crevices  in  the  earth." 

The  remarks  of  Bruner  apply  in  Indiana  mostly  to  the  form 
luctuosus.  one  of  our  largest  and  only  social  field  cricket.  Here 
the  young  of  G.  pennsylvanictis  and  vernaUs  are,  for  the  most 
part,  hatched  in  autumn  and  survive  the  winter  in  the  nymph 
stages,  while  G.  domesticus,  the  house  cricket,  passes  the  winter 
either  as  adult  or  nymph. 

The  synonymy  of  the  American  forms  of  this  genus  is  greatly 
confused,  due  largely  to  the  fact  that  foreign  writers  have  at- 
tempted to  monograph  the  genus  with  but  a  limited  number  of 
specimens  at  hand ;  and  again  to  the  fact  that  the  different  forms, 
especially  the  males,  are  very  difficult  to  separate. 

Lutz  (1908)  after  studying  carefully  the  variations  in  length 
of  tegmina,  wings  and  ovipositor  of  a  large  number  of  forms  of 
Gryllus  from  all  parts  of  the  world  concluded  that  "species  in  an 
any  way  natural  sense  do  not  exist  in  the  genus."  E.  &  H.  (191oc) 
came  to  about  the  same  conclusion  regarding  the  native  American 
forms,  placing  them  all  under  the  one  name,  Gnjlhis  assimilis  Fab. 
(1775,  280)  described  from  Jamaica,  qualifying  this  placement, 
however,  by  stating  (p.  299)  :  "We  have  found  that  in  general 
certain  types  do  predominate  over  certain  regions.  These  con- 
stitute the  bases  of  many  of  the  supposed  species  but  in  our 
opinion  should  be  characterized  by  symbols  rather  than  varietal 
names,  owing  to  their  complexity  and  the  evident  fact  that  none 
of  these  are  distinct,  either  specifically  or  as  geographic  races, 
and  really  show  only  the  various  phases  resultant  from  varied 
environmental  conditions  " 

There  is  no  doubt  but  that  the  different  forms  of  native  Gryllus 
intergrade  and  merge,  just  as  do  those  of  Xomotettix  cristatus, 
Nemohius  fasciatus  and  numerous  other  forms  of  Orthoptera  for 
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which  varietal  or  racial  names  have  been  retained  by  recent 
American  authors.  Since  the  characters  of  all  such  races,  varie- 
ties, or  even  species,  for  that  matter,  are  resultant  in  great  part 
from  "variable  environment,"  and  since  the  grouping  or  placing 
cf  any  series  of  closely  related  forms  is  largely  a  matter  of  per- 
sonal opinion  or  viewpoint  of  the  worker,  and  as  names  are  more 
readily  grasped  and  remembered  than  symbols,  I  have  retained 
the  older  names  of  the  more  distinct  forms  of  Gryllus  as  trinom- 
ials. The  student  may  either  use  them  as  such  and  call  them 
variants,  varieties  or  forms  of  assimilis,  or  discard  them  altogether 
and  lump  his  native  field  crickets  under  the  one  name  Gi'yllus  as- 
similis as  R.  &  H.  and  Morse  have  done,  a  procedure  which  Piers 
(1918,  338)  terms  a  "simple  solution  of  the  Gordian  knot." 

KEY  TO  EASTERN   SPECIES  AND  VARIETIES  OF  GRYLLUS. 

a.  Black  species,  the  tegmina  and  parts  of  the  body  sometimes  dull  yel- 
lowish or  reddish-brown;  head  never  with  distinct  blackish  cross- 
bars; first  joint  of  antennae  not  projecting  beyond  front  of  head. 

(assimilis"). 
ft.     Hind  femora  wholly  or  in  great  part  pale  reddish-brown;   teg- 
mina, cerci  and  legs  usually  wholly  or  in  great  part  dull  red- 
dish-brown. 

c.  Larger,  length  of  body,  male  and  female,  20  or  more  mm.;  hind 

tibiae  with  seven  or  eight  spines  on  each  upper  margin. 

333a.     FiRMUs. 
cc.     Smaller,  less  than  16  mm.;   hind  tibiae  with  only  five  or  six 
spines  on  each  margin.  333b.     scuddebianus. 

b&.     Hind  femora  black  or  fuscous  with  only  the  basal  third  reddish- 
brown  beneath;  tegmina  and  legs  rarely  reddish-brown. 

d.  Ovipositor  nearly  or  fully  half  as  long  again  as  hind  femora, 

16  or  more  mm.  in  length;   head  of  male  swollen,  distinctly 

wider  than  front  of  pronotum.  333c.     luctuosxts. 

dd.     Ovipositor  less  than  half  as  long  again  as  hind  femora,  rarely 

over  14  mm.  in  length;  head  of  male  but  little  if  any  wider 

than  front  of  pronotum. 

e.     Color  in  fresh  specimens  not  shining  black,  but  with  a  very 

fine  grayish   pu];)escence   or   "bloom:"   tegmina   of   female 

Vith  their  inner  edges  either  overlapping  or  attingent  their 

full  length;  length  of  ovipositor  13 — 14  mm. 

333d.      PENNSYLVANICUS. 

ee.  Color  shining  black,  tegmina  rarely  piceous  or  dull  brownish- 
yellow;  tegmina  of  female  with  the  basal  halves  overlap- 
ping  or  attingent,  the  apical  halves    (always  in  vemalis. 


"'The  typical  form  of  GrvUus  assimilis  is  piibtronical  and  occurs  in  the  United  States 
only  along  the  coast  of  Southern  California.  The  form  integer  Scudder  (1901a,  268)  has 
been  recorded  by  Caudell  from  near  Washington  .D.  C,  and  by  Kostir  (on  Caudell's 
determination)  from  Cedar  Point,  Ohio.  As  Scudder  described  it  from  the  Pacific 
States  and  R.  &  H.  (i9ii;c)  restrict  its  range  to  the  mountains  of  the  arid  portions  pf 
the  southwestern  United  States  and  California,  it  is  not  included  in  the  key.  It  is  dis- 
tinguished from  pennsyhar.icus  by  Scudder  by  having  the  pronotum  nearly  twice  as 
broad  as  long. 
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rarely  in  neglectus)   separated  by  a  wide  V-shaped  notch, 

(Fig.  238.) 

f.     Ovipositor  scarcely  if  any  longer  than  hind  femora;    teg- 

mina  of  female  strongly  reticulate.  333e.    ternalis. 

ff.     Ovipositor  nearly  one-third  longer  than  hind  femora;   teg- 

mina  of  female  less  strongly  reticulate.  333f.     xeglectus. 

aa.     Straw-colored   species;    head   with   distinct   dark  brown   or   blackish 

cross-bars;   first  joint  of  antennae  projecting  slightly  beyond  front 

of  head.  334.    domesticus. 

333a.     Gbyllus  assimilis  fibmus  Scudder,  1902a,  295. 

Size  very  large  for  the  genus;  form  robust.  Color  largely  piceous, 
head  and  pronotum  black  or  piceous;  mouth  parts  and  lower  half  of  lat- 
eral lobes  reddish-brown;  tegmina  a  nearly  uniform  dull  reddish-brown, 
often  with  a  narrow  pale  humeral  stripe;  femora  dark  reddish-brown,  usu- 
ally more  or  less  tinged  with  fuscous.  Head  large,  tumid,  vertex  promi- 
nent. Disk  of  pronotum  one-half  wider  than  long,  hind  margin  slightly 
convex,  median  impressed  line  faint,  lower  margin  of  lateral  lobes  almost 
straight,  its  front  angle  evident,  obtuse.  Tegmina  covering  three-fourths 
or  more  of  abdomen,  female,  as  long  as  abdomen,  male,  their  tips  nar- 
rowly rounded.  Wings  usually  shorter  than  tegmina,  sometimes  exceed- 
ing the  abdomen.  Inner  apical  spur  of  basal  segment  of  hind  tarsi  very 
short,  two-thirds  as  long  as  last  segment.  Ovipositor  one-third  or  more 
longer  than  hind  femora.  Length  of  body,  $  and  $,  20 — 29;  of  pronotum, 
$,  4 — 5.2,  $,  4.5 — 5.5;  of  tegmina,  $,  14 — 17,  $,  12 — 13;  of  hind  femora, 
^,  14 — 16,  9,  14 — 17;  of  ovipositor,  19 — 23  mm. 

Oainesville.  Diinedin  and  Ft.  Myers,  Fla.  Oct.  11 — Feb.  24 
(W.S.B.);  Agricultural  College,  Miss.,  Dec.  (Weed).  About 
Emnedin  this  large  field  cricket  occurs  sparingly  throughout  the 
winter  beneath  cover  in  old  orange  groves,  gardens  and  dry  sandy 
fields.  Under  the  names  firm  us  and  scudderianus  it  has  been  re- 
C(»rded  by  other  collectors  from  numerous  stations  throughout 
the  mainland  and  southern  keys  of  Florida.  At  Key  West  ''they 
were  found  in  and  near  their  holes  situated  in  the  short  heavy 
grasses  growing  on  the  scant  soil  near  depressions"  R.  &  H. 
(1914c,  411)  speak  of  the  song  of  G.  firmtis  as  a  ''loud,  sharp,  vig- 
orous chirping,"  and  of  that  of  G.  luctiiosus  (nihetis)  as  a  "slower 
stridulation  noticeably  different  from  the  hearty  chirp  of  G. 
firmus." 

One  of  Scudder's  types  of  G.  a  firmus  was  from  Brookville, 
Ind.  and  the  form  ranges  from  that  place  and  from  southwestern 
Ohio  (Kostir)  southeastward  and  south  to  North  Carolina,  Key 
West  and  Texas.  It  merges  gradually  into  the  smaller  scudder- 
ianus Sauss.,  from  which  it  is  mainly  distinguished  by  the  charac- 
ters given  in  key.  Scudder  states  that  about  one-third  of  his  in- 
dividuals of  firmus  were  macropterous,  but  only  short-winged 
specimens  have  been  seen  by  me. 
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333b.     Gbyllus   assimilis   scuddebianus   Saussure,   1874,    402.     Scudder's 
Field  Cricket. 

Size  small  to  medium;  form  rather  slender.  Color  much  as  in  firmus, 
tegmina  usually  paler  reddish-brown;  hind  femora  sometimes  with  apical 
half  of  inner  and  outer  faces  blackish;  abdomen  shining  black.  Head  but 
little  if  any  wider  than  pronotum,  the  latter  with  hind  margin  truncate, 
lower  margin  of  lateral  lobes  shorter  and  more  curved  than  in  firmus. 
Tegmina  covering  about  two-thirds  of  abdomen,  female,  or  more,  male. 
Wings  very  narrow,  shorter  than  tegmina.  Hind  femora  proportionally 
slender.  Hind  tibiae  with  dorsal  and  median  inner  apical  spiirs  subequal  in 
length.  Inner  terminal  spur  of  basal  segment  of  hind  tarsi  slender,  only 
half  the  length  of  last  segment.  Ovipositor  longer  than  body,  one-half 
longer  than  hind  femora.  Length  of  body,  $  and  $,  14 — 15;  of  pronotum, 
3.5—4;  of  tegmina,  $,  8—9,  $,  7—8;  of  hind  femora,  $,  9—10,  $,  10.5— 
11.5;  of  ovipositor,  14.5 — 16.5  mm. 

Lake,  Marshall,  Fulton  and  Vigo  counties,  Ind.  {W.8.B.). 
This  is  the  G.  arenaceus  of  my  former  work  (1903,  443).  It  is 
rather  plentiful  in  the  sand  dune  region  of  northern  Indiana, 
where  it  occurs  in  September  and  October  beneath  cover  in  dry 
bare  sandy  places-  The  reddish-brown  hue  of  tegmina,  legs  and 
cerci  usually  contrasts  strongly  with  the  deep  black  of  pronotum 
and  abdomen.  R.  &  H.  (1915c)  have  made  firmus  a  synonym  of 
scudderianiis ,  but  as  Saussure  gives  the  measurements  of  the  lat- 
ter as  length  of  body  14,  hind  femora  9  and  ovipositor  14,5  mm,, 
I  believe  that  his  name  does  not  rightfully  belong  to  as  large  a 
varient  as  firmus,  though  the  two  forms  probably  merge,  through 
C.  ruhens  Scudd.  (1902a,  295)  which  R.  &  H.  also  place  under 
scudderianus. 

The  range  of  the  form  scudderianus  is  open  to  question,  Saus- 
sure's  types  were  from  "1'  Amerique  Septentrionale"  without 
more  definite  locality.  Scudder  considered  it  a  form  of  abbrevia- 
tus,  i  e.,  luctuosus.  If  rubens  be  taken  as  a  connecting  link  over- 
lapping scudderianus  in  the  north  and  firmus  in  the  south, 
the  distribution  of  scudderianus,  sensu  strictu,  may  be  said 
to  be  limited  to  the  sandy  districts  of  the  northern  and  eastern 
states.  As  arenaceus  it  has  been  recorded  by  Kostir  from  Cedar 
Point,  Ohio,  and  reported  by  Hubbell  (Ms,)  from  Cheboygan 
Co.,  Mich- 

333c.    Gbyllus  assimilis  luctuosus  Serville,  1839,  335,    Common  Field 
Cricket, 

Size  medium  to  large  for  the  genus;  form  very  robust.  Black,  often 
tinged  with  rusty  brown;  head  and  pronotum  shining  black;  tegmina 
usually  a  dark  reddish-  or  fuscous-brown,  sometimes  pale  brownish-yel- 
low;  hind  femora  black  or  dark  reddish-brown,  the  basal  third  of  under 
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and  inner  sides  almost  always  brick-red,  more  prominently  so  in  male. 
Pronotum  one-half  or  more  wider  than  long.  Tegmina  usually  covering 
three-fourths  or  more  of  abdomen,  female,  all  of  abdomen,  male;  sometimes 
shorter  in  latter  sex.  Wings  either  reduced  to  mere  pads  (abhreviatus) 
or  fully  developed  and  reaching  middle  of  ovipositor.  Hind  femora  very 
stout.  Hind  tibiae  usually  armed  with  six  spines  on  outer  margin,  their 
upper  and  middle  inner  spurs  slender  and  subequal.  Length  of  body,  $ , 
18—20,  $ ,  18—22 ;  of  pronotum,  $  and  $ ,  4.5—5 ;  of  tegmina,  $ ,  12—14, 
$,  11 — 13;  of  hind  femora,  $,  11 — 13,  $,  10.5 — 13.5;  of  ovipositor,  17— 
21  mm. 

In  late  summer  and  early  autumn  this  is  the  most  common 
field  cricket  in  Indiana.  Here  it  is  represented  during  winter 
by  the  eggs  alone.  In  southern  Indiana  these  hatch  in  late  May 
or  early  June  and  the  mature  males  appear  about  July  1st,  but  in 
the  central  and  northern  parts  of  the  State  the  first  males  appear 
about  a  month  later.  This  large  field  cricket  is,  in  habits,  noc- 
turnal, omnivorous,  and  a  cannibal.  Avoiding  the  light  of  day. 
it  ventures  forth,  as  soon  as  darkness  has  fallen,  in  search  of 
food,  and  all  appears  to  be  fish  which  comes  to  its  net.  Of  fruit, 
vegetables,  grass  and  carrion,  it  seems  equally  fond  and  does  not 
hesitate  to  prey  upon  a  weaker  brother  when  opportunity  offers. 
I  have  often  surprised  them  feasting  on  the  bodies  of  their  com- 
panions, and  of  about  40  imprisoned  together  in  a  box.  at  the  end 
of  a  week  but  six  were  living.  The  heads,  wings  and  legs  of  their 
dead  companions  were  all  that  remained  to  show  that  the  weaker 
had  succumbed  to  the  stronger — that  the  fittest,  and  in  this  case 
the  fattest,  had  survived  in  the  deadly  struggle  for  existence. 

This  is  the  G.  ahbreviatus  Serv.  of  most  authors,  including 
myself  (1903,  435).  Serville  described  two  forms,  lucfuosus  on 
page  335  and  ahbreviatus  on  page  336.  The  latter  is  now  consid- 
ered only  the  short-winged  form  of  luctuosus.  though  McXeill 
(1891,  5)  says  it  is  his  opinion  that  ahbreviatus  is  distinct  and 
that  luctuosus  is  probably  the  long-winged  form  of  pennsi/lvanicus 
Burm.  The  short-winged  form  (of  luctuosus)  is  by  far  the  more 
common  in  Indiana,  only  a  few  long-winged  individuals  having 
been  noted. 

The  range  of  G.  a.  luctuosus,  including  the  short-winged  ah- 
h>eLiatus,  is  a  wide  one,  extending  from  New  England  and  On- 
tario west  to  Manitoba  and  Colorado,  and  south  to  southern 
Florida,  Louisiana  and  Texas-  In  Florida  it  has  been  taken  by 
me  at  Sanford,  Key  West.  LaBelle,  Ft.  Myers  and  Dunedin.  and 
recorded  by  others,  mostly  under  the  name  G.  ruheus  Scudd..  from 
numerous  other  points,  both  on  the  mainland  and  keys.    About 
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Dunedin  it  is  the  most  common  field  cricket  noted,  both  adults 
and  nymphs  occurring  throughout  the  winter,  the  long-winged 
forms,  there  frequent,  being  often  attracted  to  light.  Hebard 
captured  them  in  numbers  on  Feb.  9  beneath  boards  and  stones 
along  the  main  street  of  Miami,  where  "after  dark  they  were  strid- 
ulating  at  a  great  rate." 

In  Ontario  Walker  (1904,  250)  says  that  adults  begin  to  ap- 
pear about  the  second  week  in  August  and  in  September  and  Oc- 
tober become  very  numerous  and  congregate  in  large  numbers 
under  every  chunk,  log  or  board,  under  the  loose  bark  of  old  logs 
or  in  burrows  in  the  sand.  Late  in  the  season  they  may  be  seen 
by  hundreds  sunning  themselves  on  fences  close  to  the  ground. 

About  Moline,  111.,  according  to  McNeill  (1891),  "the  eggs  of 
ahbreviatus  hatch  in  July  and  the  first  adults  appear  as  early  as 
the  second  week  in  August.  During  every  stage  of  life  they  are 
social,  feeding  together,  seeking  shelter  in  company  and  when 
egg  laying  time  comes,  in  October,  the  females  collect  by  hundreds 
in  some  suitable  locality,  an  abandoned  or  little  used  roadway 
suits  them  well,  and  each  lajs  several  hundred  eggs  in  an  irregular 
mass.  After  this  duty  is  performed  their  business  on  this  planet 
seems  to  be  finished  and  they  succumb  to  the  cold,  none  surviving 
the  winter.  The  eggs  do  not  hatch  until  the  following  July,  or  if 
in  rare  cases  they  do  they  probably  perish  with  cold." 

Allard  (1911a,  157)  says  that  about  Washington  ahbreviatus 
"not  infrequently  takes  up  its  quarters  in  the  house,  announcing 
its  presence  by  its  stridulations  which  are  intermittent  chirps, 
possibly  louder  than  the  chirp  of  G.  pennsylvanicus." 

333d.     Geyllus  assimilis  pexnsylvanicus  Burmeister,  1838,  734.     Penn- 
sylvania Field  Cricket. 

Size  medium;  form  broad.  Head  of  male  not  so  swollen  as  in  ahbre- 
viatus, slightly  wider  than  pronotum.  Pronotum  proportionally  a  little 
wider  and  shorter,  the  length  contained  in  breadth  nearly  1.6  times;  hind 
margin  slightly  sinuate,  median  impressed  line  plainly  visible  on  anterior 
half.  Tegmina  varying  in  color  from  deep  black  to  smoky  or  grayish- 
brown,  rarely  a  dull  reddish-brown,  often  with  a  yellowish-brown  line 
along  the  humeral  angles,  their  inner  edges  straight,  overlapping  or  attin- 
gent  their  full  length;  those  of  female  reaching  nearly  to  tip  of  abdomen  in 
short-winged  form,  slightly  exceeding  the  tip  in  long-winged  form;  those 
of  male  reaching  tip  of  abdomen  in  both  forms.  Wings  either  narrow  and 
shorter  than  tegmina  or  extending  considerably  beyond  tegmina  in  the 
form  of  tail-like  projections.  Pronotum,  legs  and  under  side  of  body  in 
freshly  matured  specimens  with  a  minute  grayish  pubescence  or  "bloom" 
which  becomes  abraded  with  age,  leaving  these  parts  shining  black.  Hindi 
femora  short,  stout,  its  average  length  contained  in  that  of  ovipositor  1.1 
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Fig.    237.    Short-winged   fe- 
male.     (After    Lugger.) 


times.  Length  of  body,  $  and  $ ,  17 — 17.5;  of 
pronotum,  $,  3 — 3.5,  $,  3.5 — 4.2;  of  tegmina, 
$ ,  11.5,  9 ,  short-winged  form,  10,  long-winged 
form,  12.4;  of  hind  femora,  $,  10 — 12.2,  $, 
10.5 — 12.4;  of  ovipositor,  13 — 14  mm.  Width  of 
pronotum,  $  and  $,  6.3  mm.  (Fig.  237.) 

From  luctuosus  this  form  may  be  dis- 
tinguished by  the  shorter  body,  less  swol- 
len head  of  male  and  especially  by  the 
short  ovipositor,  which  in  Indiana  speci- 
mens ranges  between  13  and  14  mm.  in 
length-  The  main  distinguishing  charac- 
ters between  pennsylmnicus  and  vernalis 
are  set  out  under  the  latter  form.  An- 
other, very  noticeable  in  the  field  in 
spring,  is  the  dull  grayish  tinge  of  fresh 
specimens  of  pennsylvaniciis.  especially  on 
the  legs  and  pronotum,  the  whole  body  of 
vernalis  being  shining  black. 

In  Indiana  penusylvanicus  is  also 
everywhere  a  common  cricket  and  for  the 
most  part  survives  the  winter  in  the  nymph  stage,  the  young,  on 
the  approach  of  cold  weather,  making  for  themselves  cone-shaped 
cavities  an  inch  or  two  across  the  top  and  about  as  deep,  in  the 
mold  beneath  decaying  logs  and  rubbish.  Sometimes  the  mar- 
gins of  these  burrows  are  surrounded  by  fragments  of  grass  stems 
and  pieces  of  decaying  leaves.  In  warm,  sheltered  localities, 
some  individuals  evidently  reach  maturity  in  late  autumn  or  early 
winter;  a  full  grown,  freshly  moulted  female  having  been  taken 
in  a  greenhouse  in  Marion  County,  on  December  14th.  The  males 
begin  to  pass  their  final  moult  in  central  Indiana  about  May  15th, 
and  from  then  on  through  June  and  July  the  open  woods  pastures 
and  the  angles  of  old  rail  fences  echo  with  the  music  of  their 
song.  The  young  hatch  in  July  and  August,  and  after  the  second 
or  third  moult  form  their  winter  abiding  places,  while  the  adults 
perish  with  the  coming  of  the  hoar  frost.  The  long  winged  form 
is  much  less  common  than  the  short  winged  and  is  seldom  met 
with  in  the  field ;  but  may  often  be  found  about  electric  and  other 
lights  during  the  summer  nights.  However,  on  two  occasions  in 
June,  I  have  taken  a  long  winged  male  in  company  with  two  short 
winged  females  beneath  logs. 

The  range  of  the  form  or  variant  G.  a.  pennsylvanicus  is  even 
wider  than  that  of  luctuosus  extending  from  Prince  Edward  Is- 
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land,  Nova  Scotia  and  New  England  west  to  British  Columbia  and 
California  and  south  and  southwest  to  southern  Florida,  eastern 
Texas  and  New  Mexico.  R.  &  H.  (1915c,  302)  say  that  "it  is  the 
dominant  variant  of  the  species  in  the  well  watered  regions  of 
temperate  North  America." 

In  Florida  I  have  taken  pennsylvanicus  at  Ormond,  Sanford, 
LaBelle,  Sarasota  and  Dunedin.  Elsewhere  in  the  State  it  is  re- 
corded definitely  only  from  Orange  City  Junction  by  Caudell 
(1905)  and  Miami  by  Hebard  (1915b).  About  Ormond  it  was  the 
only  field  cricket  noted  in  March  and  April,  while  around  Dune- 
din  both  adults  and  nymphs  are  fairly  plentiful  from  December 
to  April- 

Of  pennsylvanicus  in  Ontario  Walker  says  (1904,  251)  :  "The 
chirp  of  the  adult  is  first  heard  about  the  third  week  in  May,  the 
last  toward  the  end  of  July.  They  are  numerous  about  midsum- 
mer, when  the  fields  and  pastures  resound  with  their  song.  They 
are  very  difficult  to  obtain,  for  they  are  not  gregarious  like  ah- 
hreviatus,  but  usually  occur  in  pairs  hidden  in  the  rubbish  under 
some  thick  tuft  of  grass  or  weeds  or  under  the  edge  of  a  stone.  It 
requires  the  utmost  care  and  patience  to  trace  the  song  to  its 
source,  but  if  this  is  done  successfully  one  is  often  rewarded  by 
finding  the  female  as  well  as  the  male."  Of  its  habits  in  the  south 
A  Hard  (1911c,  147)  says: 

"Careful  studies  of  a  number  of  musical  insects  have  shown  the  writer 
that  very  marked  differences  of  stridulation  may  characterize  certain 
species  in  different  parts  of  their  range.  This  has  been  found  especially 
true  of  Gryllus  pennsylvanicus.  The  sprightly  intermittent  chirps  of  the 
New  England  individuals  no  more  resemble  the  weak,  continuous  Oecan- 
thus-  like  trill  of  the  northern  Georgia  individuals  than  the  notes  of  Oecan- 
thus  rdveus  resemble  the  very  dissimilar  trill  of  Oecanthus  latipennis.  Not 
only  is  the  stridulation  very  dissimilar,  but  the  general  habits  are  unlike. 
In  New  England  Gryllus  pennsylvanicus  fairly  swarms  in  grass  fields  and 
pastures  during  autumn,  chirping  everywhere  in  plain  sight.  In  northern 
Georgia  this  cricket  becomes  exceedingly  abundant  in  March,  April  and 
May.  In  this  region  it  is  very  shy  and  secluded  in  its  habits,  stridulating 
beneath  matted  leaves,  clods  of  earth,  and  grass  in  fields,  and  oftentimes 
in  deep  burrows  in  pastures.  It  is  rarely  seen  unless  deliberately  uncov- 
ered and  unearthed.  By  midsummer  its  stridulations  are  rarely  heard." 
333e.     Gryllus  assimilis  vernalis  nomen.  nov.*^     Spring  Field  Cricket. 

Size  small  for  the  genus.  Female  short-bodied,  robust,  male  more 
slender.  Nearly  uniform  black,  shining;  tegmina  of  female  sometimes 
with  a  reddish-brown  tinge  at  base  and  along  humeral  angle;  hind  femora 
with  lower  and  inner  sides  of  basal  third  feebly  or  not  at  all  tinged  with 


'^To   replace  the   name   Gryllus  atncricanus  of  my   former   work    (1903,   433)    which  was 
preoccupied   by   the    G.    amertcatius   Drury    (1773,    121.) 
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reddish-brown,  never  with  the  large  reddish-brown  spot  so  common  in  G. 
luctuosus  and  pennsylvanicus ;  cerci  and  hind  tibiae  dark  chestnut  brown. 
Head  no  broader  than  pronotum;  vertex  prominent,  straight,  declivent. 
Disk  of  pronotum  about  one-third  wider  than  long,  median  impressed  line 
very  distinct  on  apical  three-fourths,  front  margin  truncate,  hind  one 
slightly  sinuate.  Tegmina  of  female  covering  two-thirds  of  abdomen, 
overlapping  or  attingent  only  on  their  basal  halves,  the  apical  halves  with 
inner  margin  obliquely  rounded  and  therefore,  in  repose,  widely  separated. 
Fig.  238.  Tegmina  of  male  usually  covering  three-fourths  of  abdomen, 
rarely  reaching  its  tip.  Wings  represented  by  narrow  thin  scales.  Hind 
femora  short,  stout.  Hind  tibiae  armed  above  on  each  margin  with  five  or 
six  spines.  Inner  subapical  spines  of  basal  joint  of  hind  tarsus  slender, 
but  little  more  than  one-third  the  length  of  apical  segment.  Length  of 
body,  $,  13 — 14,  $,  15 — 16.5;  of  pronotum,  $,  3.5,  $,  4.2;  of  tegmina,  $, 
7 — 8,  $,  7.5 — 8;  of  hind  femora,  3  ,  10,  $,11;  of  ovipositor,  10.5 — 11.5  mm. 
Width  of  pronotum,  ^,5,  $,5.6  mm.  (Fig.  238.) 

This  shining  black  field  cricket  has  been 
taken  in  Crawford,  Posey,  Vigo,  Putnam, 
Marion,  Marshall,  Wells  and  Lake  Counties, 
Indiana,  and  probably  occurs  throughout  the 
State.  It  is  here  the  first  species  of  Gryllus 
to  become  mature  in  the  spring,  the  note  of  the 
male — the  first  Orthopteran  song  of  the  sea- 
son— having  been  heard  on  a  number  of  occa- 
sions in  the  central  counties  as  early  as  May 
5th.  The  joung  of  this  species,  as  well  as  of 
G.  pennsylvanicus,  survive  the  winter  as 
nymphs.  In  September  and  October,  after 
l)assing  the  second  or  third  moult,  they  seek 
the  shelter  of  loose  bark  on  log  or  stump,  or 
crawl  beneath  chunk  or  rail  where  they  form 
for  themselves  small,  inverted  cone-shaped 
burrows  in  the  earth,  in  which  they  abide  un- 
til spring.  Those  which  attempt  to  pass  the 
winter  with  only  a  shelter  of  bark  above  them 
almost  always  succumb  to  the  changing  temperatures  of  that  sea- 
son, but  those  which  choose  more  wisely  a  burrowing  place  be- 
neath some  half  buried  log  or  chunk  for  the  most  part  survive. 
The  temperature  of  their  hibernaculum  is  much  more  equable, 
and  the  insects  becoming  sluggish  in  late  autumn  remain  so  until 
called  into  new  activity  by  the  sunshine  of  spring,  unless,  mean- 
while, they  fall  a  prey  to  some  shrew,  mouse  or  other  active  win- 
ter insectivorous  mammal.  They  emerge  from  their  hiding  places 
about  April  1st,  and  after  changing  their  garb  two  or  three  times, 


Fig.  238.  Gryllus 
vernalis  nom.  nov.  Fe- 
male X  '-2.  (Orig- 
inal.) 
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reach  the  mating  stage  in  early  May,  when  the  males  begin  to 
greet  the  passer-by  with  their  merry  chirp. 

Neither  this  species  nor  pennsplvanicus  are  social  crickets. 
Sometimes  two  or  three  of  the  young  have  adjacent  burrows  be- 
neath the  same  chunk,  but  more  often  both  they  and  the  adults 
are  solitary.  The  eggs  are  laid  in  June  and  July,  and  the  newly 
hatched  young  are  to  be  found  in  numbers  during  July  and 
August. 

Caudell  (1907d,  292)  has  stated  that  this  form  is  the  same  as 
G.  nigra  Harris  (1841,  123),  but  that  form  was  regarded  both  by 
Uhler  (1862,  152)  and  Scudder  as  a  synonym  of  pennsylvanicus 
which  Harris  did  not  mention.  Moreover,  the  type  of  Harris  is 
destroyed  and  his  original  description  is  so  short  and  incomplete 
that  no  one  can  tell  what  species  he  had  in  hand-^^  I  therefore 
have  retained  this  as  a  middle-western  variant  or  form  of  G. 
ossimilis. 

From  pennsylvanicus y  with  which  form  vernalis  was  confused 
until  1903,  the  latter  may  be  readily  separated  b}^  its  smaller  size, 
narrower  pronotum,  more  uniform  shining  black  color,  shorter 
ovipositor,  and  the  shape,  and  position,  when  at  rest,  of  the  fe- 
male tegmina.  The  reticulation  of  the  dorsal  field  of  these  teg- 
mina  is  more  noticeable  in  vernalis  than  in  pennsylvanicus,  the 
main  diagonal  nerves  being  closer  together  and  the  cross  nervules 
more  elevated  and  prominent.  Moreover,  vernalis  reaches  matur- 
ity in  the  spring  about  a  fortnight  the  sooner. 

Outside  of  Indiana,  vernalis  (as  G.  americanus)  has  been  re- 
corded from  Illinois  and  Texas  by  Hart  (1906,  91;  1906a,  160) 
and  from  Franklin  County,  Ohio  by  Mead  (1904,  110).  Hart  men- 
tions it  as  ''undersized,  tegmina  wholly  black,  usually  divergent 
in  female,  peculiarly  crinkled,"  and  (1906a)  says:  "From  what 
1  have  seen  of  this  in  Illinois  I  should  think  it  was  clearly 
distinct." 

333f.     Gbyllus  assimilis  neglectus  Scudder,  1862,  428.     Neglected  Field 
Cricket. 

Size  small  to  medium  for  the  genus.  Nearly  a  uniform  piceous-black; 
tegmina  sometimes  black,  frequently  a  light  ochraceous  brown.  Pronotum 
about  one-half  wider  than  long.  Tegmina  of  females  covering  two-thirds 
or  more  of  abdomen,  those  of  male  reaching  to  its  extremity.  Ovipositor 
about  one-third  longer  than  hind  femora.  Other  characters  as  given  in 
key.  Length  of  body,  $,  15.5 — 21,  $,  18—23;  of  pronotum,  $,  3.2—3.4, 
$,  3.3—4;  of  tegmina,  $,  9—11,  $,  7.5—10.5;  of  hind  femora,  $,  9.4—10.8, 
9,  9.4 — 11.5;  of  ovipositor,  12.5 — 15  mm. 


ssjt  ^ag  35  follows:  "We  have  another  species  with  very  short  or  abortive  wings; 
it  is  entirely  of  a  black  color  and  measures  six-tenths  of  an  inch  in  len^h  from  the 
head  to  the  end  of  the  body.     It  may  be  called  Acheta  nigra,   the  black  cricket." 
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This  form  or  variant  is,  according  to  Scudder,  (loc.  cit.)  the 
most  common  one  in  New  England.  B.  &  H.  (1915c,  302)  state 
that  it  is  "found  in  the  northeastern  part  of  the  distribution  of 
G.  assimilis,  ranging  southward  in  the  high  Appalachians  to 
northern  Georgia  and  is  known  from  the  Piedmont  plateau  only  in 
Pennsylvania."  To  this  form  Piers  (1918,  343)  refers  the  only 
form  of  Gryllus  found  in  Nova  Scotia  and  says  (p.  352)  : 

"In  the  vicinity  of  Halifax  it  is  usually  found  on  dry,  sloping  banks, 
with  scant  vegetation  and  therefore  somewhat  earthy  and  having  some 
flattish  stones  scattered  about,  on  country  roadsides,  the  borders  of  fields, 
and  similar  places.  It  does  not  se^m  to  congregate  in  numbers  but  is 
usually  met  with  in  pairs,  a  male  and  a  female,  under  small  stones,  and 
when  the  stone  is  lifted  it  runs  rapidly  about,  this  way  and  that,  in  a  be- 
wildered manner,  looking  for  a  hiding  place  or  its  little  burrow.  Its  leap- 
ing power  is  plainly  not  so  great  as  that  of  Xemobms,  and  it  makes  but 
short  jumps,  and  prefers  if  possible  to  find  a  place  of  concealment  by  run- 
ning away.  Its  timidity  and  secretive  nature  cause  it  to  be  seldom  seen 
about  Halifax;  but  its  notes  draw  attention  to  its  hiding-place  beneath  a 
stone  or  piece  of  rubbish,  where  it  can  easily  be  captured. 

"The  eggs  are  deposited  in  loose  soil  in  the  latter  part  of  the  autumn 
and  hatch  the  following  year,  possibly  early  in  June  or  thereabouts.  Its 
notes  or  shrilling  are  apparently  first  heard  near  Halifax  about  August 
2  and  are  frequently  heard  during  both  day  and  night  in  suitable  places; 
but  by  October  the  number  is  much  lessened  in  daytime  and  few  or  none 
shrill  at  night.  The  note  is  considerably  louder,  and  is  a  shorter,  slower- 
timed,  and  more  distinct  and  noticeable  trill  than  that  of  Nemobius  fascia- 
tus.  It  sounds  like  the  trilled  syllable  plee-e-e.  After  eacL  such  trill  it 
is  silent  for  a  moment  and  then  calls  again,  thus:  plee-e-e;  plee-e-e;  and  so 
on.  These  notes  sound  out  distinctlj'  louder  and  more  staccato  from  the 
omnipresent  undertone  and  lower-toned  tremolo  resultant  from  the  inter- 
mingled shrilling  of  countless  numbers  of  Nemobius  on  all  sides.  When 
both  species  call  more  faintly  at  the  beginning  of  the  season,  it  is  much 
more  difficult  to  differentiate  between  the  two." 

This  form  occurs  at  high  altitudes  and  has  a  more  northern 
range  than  G.  a  venialis-  It  averages  larger  in  size,  has  the  ovi- 
positor longer  in  comparison  with  the  hind  femora,  the  veins  of 
female  tegmina  less  reticulate  and  matures  at  a  much  later  date. 
334.     GRYLLrs  DOMESTicrs  Linnaeus,  1758,  428.     House  Cricket. 

Size  medium;  form  slender.  Pale  yellowish-brown  or  straw  color; 
head  with  a  dark  reddish-brown  bar  on  occiput  just  in  front  of  pronotum; 
another  between  the  upper  portions  of  eyes;  a  third  between  the  bases  of 
antennae  and  a  fourth  across  the  labrum,  the  lower  two  sometimes  united. 
•  Pronotum  with  four  or  five  irregular  shaped  spots  of  reddish-brown  on 
dorsal  surface,  and  a  narrow  bar  of  the  same  color  each  side;  its  hind  mar- 
gin slightly  convex.  Tegmina  reaching  nearly  or  quite  to  end  of  abdomen; 
sometimes  with  a  reddish-brown  spot  on  basal  third.  Inner  wings  either 
short  and  covered  by,  or  extending  considerably  beyond,  the  tegmina. 
Hind  femora  short,  rather  slender.     Ovipositor  one-fifth  longer  than  hind 
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Fig-    239.      Female. 
(After   Lugger.) 


femora,  pale  brown  except  the  tip,  which  is  darker.  Length  of  body,  $ , 
16.5,  $,15;  of  pronotum,  $  and  $,  3.5;  of  tegmina,  11;  of  hind  femora, 
10;  of  ovipositor,  12  mm.   (Fig.  239.) 

The  "house  cricket"  or  "cricket  of  the 
hearth"  appears  to  be  scarce  in  Indiana. 
Until  January  1,  1903,  I  had  in  my  collection 
but  three  specimens,  two  long-winged  males 
and  a  short-winged  female,  taken  from  be- 
neath rubbish  in  a  gravel  pit  near  West 
Terre  Haute,  Vigo  County,  in  October,  1894. 
On  the  later  date  mentioned  I  secured  a  doz- 
en or  more  adults  and  nymphs  in  a  green- 
house just  north  of  the  city  of  Indianapolis. 
The  proprietor  informed  me  that  the  males 
utter  their  call  note  throughout  the  winter 
and  that  the  insect  is  seemingly  most  abun- 
dant at  that  season.  It  has  also  been  noted 
near  Bainbridge,  Putnam  County  by  J.  S. 
Michaels. 

This  is  an  Old  World  cricket  and  prob- 
ably occurs  sparingly  in  most  of  the  states  east  of  the  Rocky 
Mountains,  though  recorded  from  the  south  only  from  "Carolina,'' 
Georgia,  Alabama  and  Texas.  Scudder  states  that  he  has  seen  no 
short-winged  specimens  from  the  United  States,  though  the^'  are 
common  in  Europe.  It  is  probable  that  in  many  instances  the 
so-called  "house-crickets"  of  the  present  country  homes  are  field 
crickets,  especially  G.  luctuosus,  which  have  striven  to  prolong 
their  existence  by  seeking  shelter  within  the  domiciles  of  man. 
Marlatt  (1896,  52)  has  given  the  following  pleasing  account  of 
the  habits  of  this  house  cricket : 

"In  Europe,  and  in  some  parts  of  the  United  States,  no  insect  inhabit- 
ants of  dwellings  are  better  known  than  these  domestic  or  house  crickets, 
not  so  much  from  observation  of  the  insects  themselves  as  from  familiarity 
with  their  vibrant,  shrilling  song  notes.  These  notes,  while  thoroughly 
inharmonious  in  themselves,  are,  partly  from  the  difficulty  in  locating  the 
songster,  often  given  a  superstitious  significance  and  taken,  according  to 
the  mood  of  the  listener,  to  be  either  a  harbinger  of  good  and  indicative  of 
cheerfulness  and  plenty,  or  to  give  rise  to  melancholy  and  to  betoken  mis- 
fortune. The  former  idea  prevails,  however,  and  Cowper  expresses  the 
common  belief  that  the — 

'Sounds  inharmonious  in  themselves  and  harsh. 
Yet  heard  in  scenes  where  peace  forever  reigns, 
And  only  there,  please  highly  for  their  sake.' 

"The  house  cricket  usually  occurs  on  the  ground  floor  of  dwellings  and 
evinces  its  liking  for  warmth  by  often  occurring  in  the  vicinity  of  fire- 
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places,  concealing  itself  between  the  bricks  of  chimneys  or  behind  base- 
boards, frequently  burrowing  into  the  mortar  of  walls.  It  is  particularly 
apt  to  abound  in  bakehouses.  It  is  rarely  very  abundant  but  at  times  mul- 
tiplies excessively  and  becomes  a  very  serious  nuisance.  During  cold 
weather  or  in  cold  rooms  in  winter,  it  remains  torpid,  but  under  the  in- 
fluence of  warmth  it  becomes  active  and  musical.  It  is  easily  kept  in  cap- 
tivity as  a  pet,  and  will  reward  the  possessor  by  furnishing  an  abundance 
of  its  peculiar  melody,  and  in  Spain  it  is  often  kept,  it  is  reported,  in  cages, 
as  we  do  singing  birds.  It  is  in  the  main  nocturnal  in  its  habits,  coming 
out  in  the  dusk  of  the  evening  and  roaming  about  the  house  for  whatever 
food  materials  it  may  discover.  It  feeds  readily  on  bread  crumbs  or  almost 
any  food  product  to  which  it  can  get  access,  and  is  particularly  attracted  to 
liquids,  in  its  eagerness  to  get  at  which  it  often  meets  death  by  drowning. 
It  is  a  very  pugnacious  insect  and  will  bite  vigorously  if  captured,  and  is 
often  predaceous  or  carnivorous,  like  most  of  its  outdoor  allies  It  is  sup- 
posed to  feed  on  various  other  house  insects,  such  as  the  cockroach  and  is 
also  probably  canibalistic.  A  pair  of  native  species  kept  in  a  cage  by  the 
writer,  for  a  short  period  manifested  the  greatest  friendliness,  but  the 
male  shortly  afterwards  made  a  very  substantial  meal  of  his  companion. 

"These  Crickets,  in  common  with  most  other  Orthoptera,  will  occa- 
sionally in  pure  wantonness  seemingly,  cut  and  injure  fabrics,  and  are 
particularly  apt  to  cut  into  wet  clothing,  evidently  from  their  liking  for 
moisture.  Any  of  the  common  field  grasshoppers  or  crickets,  entering 
houses,  are  apt  to  try  their  sharp  jaws  on  curtains,  garments,  etc.,  and  Dr. 
J.  A.  Lintner  records  the  case  of  a  suit  of  clothing  just  from  the  tailor 
which  was  completely  ruined  in  a  night  by  common  black  field  crickets 
{Gryllus  hictuosus) ,  which  had  entered  an  open  window  in  some  numbers. 
There  is  a  popular  superstition  also  to  the  effect  that  if  a  cricket  be  killed 
its  relatives  will  promptly  cut  the  garments  of  the  offender. 

"The  house  cricket  may  be  readily  destroyed  by  taking  advantage  of 
its  liking  for  liquids,  and  any  vessel  containing  beer  or  other  liquid  placed 
about  will  usually  result  in  crickets  being  collected  and  drowned  in  num- 
bers. It  may  also  be  destroyed  by  the  distribution  of  uncooked  vegetables, 
such  as  ground  up  carrots  or  potatoes,  strongly  poisoned  with  arsenic.  In 
the  use  of  poisoned  baits  in  dwellings  great  care,  however,  should  always 
be  exercised." 

Walker  (1904,  252)  records  the  taking  of  all  stages  of  0.  do- 
rnesticus  in  late  autumn  in  the  basement  of  the  General  Hospital 
at  Toronto,  Ontario.  They  were  "lurking  in  the  chinks  between 
the  bricks  of  the  wall  and  positively  swarmed  under  loose  bricks 
close  to  the  furnace.  Morse  does  not  mention  it  from  New  Eng- 
land (1919a)  though  R.  &  H.  (1915c)  state  that  it  has  been  re- 
ct'Fded  from  Connecticut. 

Subfamily  VI.    OECANTHINiE. 

The  White  Tree  Crickets. 

Slender  bodied  crickets  of  a  pale  color  having  the  head  elon- 
gate, horizontal  or  nearly  so;  vertex  declivent,  passing  gradually 
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into  the  face;  eyes  large,  ovate,  lying  obliquely  behind  the  basal 
joint  of  antennae;  ocelli  absent;  antennae  more  than  twice  as  long 
as  body,  filiform,  the  two  basal  joints  usually  ornamented  with 
black  markings;  pronotum  longer  than  broad,  somewhat  narrow- 
ed in  front ;  lower  margins  of  lateral  lobes  with  front  and  hind 
angles  rounded;  tegmina  of  males  rather  firm,  rigid,  semi-trans- 
parent, flat,  much  wider  than  the  abdomen,  their  tips  broadly 
rounded;  of  females  narrow,  membranous,  wrapped  closely  about 
the  body;  wings  usually  longer  than  tegmina;  legs  very  slender: 
fore  and  middle  tibiae  unarmed,  the  former  dilated  near  base  and 
furnished  each  side  with  a  large  elongate-oval  tympanum ;  all 
the  femora  unarmed  beneath,  the  hind  ones  very  slender;  hind 
tibiae  usually  armed  above  on  each  margin  with  a  row  of  very 
numerous  minute  teeth  and  three  to  six  longer  spines,  also  with 
three  pairs  of  subapical  spurs ;  tarsi  three-jointed,  the  basal  joint 
longer  than  the  others  united.  Subgenital  plate  of  male  scoop- 
shaped,  its  apex  rounded.  Ovipositor  straight,  shorter  than  hind 
femora,  the  tips  of  inner  valves  wedge-shaped,  of  outer  ones  armed 
with  four  short,  rather  blunt  curved  teeth. 

All  our  species  of  Oecmithus  are  mainly  arboreal,  living  on 
trees,  vines,  shrubbery  and  the  taller  herbaceous  plants.  They 
especially  frequent  the  various  species  of  golden-rod  and  wild  sun- 
flowers, and  often  three  or  four  can  be  found  on  a  single  one  of 
these  plants.  For  the  most  part  they  remain  quiescent  during  the 
day,  but  are  quite  active  at  night. 

The  first  mention  in  this  country  of  the  peculiar  mating  hab- 
its of  Oecanthus  was  made  in  my  former  work  (1903,  452)  as 
follows: 

On  September  18, 1898,  I  was  in  late  afternoon  in  a  wet  prairie 
near  Hammond,  Indiana,  where  0.  fasciatus  was  more  than  usual- 
ly abundant  on  clumps  of  wild  sunflower.  A  half  dozen  or  more 
pairs  were  seen  in  copulation.  In  this  act  it  seems  that  the  fe- 
male mounts  the  body  of  the  male,  the  latter  first  raising  the 
tegmina  until  they  stand  at  an  angle  of  about  45  degrees,  so  as 
to  give  the  female  access  to  a  pair  of  glands  which  lie  immedi- 
ately beneath  the  base  of  wings.  The  female  worked  at  these 
glands  with  her  mandibles,  the  male  meantime  moving  the  inner 
wings  gently  sideways,  in  and  out.  After  working  over  the  glands 
for  ten  or  fifteen  minutes,  the  female  would  usually  leave  the 
body  of  the  male  and  crawl  onto  an  adjacent  head  of  the  sunflower. 
The  male  meantime  kept  the  tegmina  raised,  seemingly  in  waiting 
for  her  return,  which  was  always  at  the  end  of  five  or  six  min- 
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utes.  During  the  process,  no  intromittent  organ  of  the  male  was 
noticeable,  nor  was  am*  union  of  the  parts  at  the  end  of  the  abdo- 
men seen.  Is  it  possible  that  in  the  mating  of  these  Oecanthids 
the  female  removes  the  semen  from  the  glands  whose  openings  are 
l>eneath  the  tegmina  of  the  male  and  then  fertilizes  her  ova? 

Since  then  the  mating  habits  of  the  different  species  of  Oecan- 
thus  have  been  carefully  studied  and  described  by  Hancock  (1905, 
1911)  and  Houghton  (1909)  and  they  are  concisely  stated  by  Ful- 
ton (1915,  3)  as  follows: 

"The  interest  in  these  insects  centers  chiefly  about  their  remarkable 
reproductive  structures  and  instincts  and  their  peculiar  oviposition  hab- 
its. The  song  of  the  male,  which  serves  to  attract  the  female,  is  produced 
bj-  a  minute  rasp  on  the  under  side  of  the  forewing  which  is  scraped  by  a 
structure  on  the  inner  edge  of  the  opposite  wing.  In  producing  the  sound 
the  wings  are  raised  at  right  angles  to  the  body  and  vibrated  rapidly. 
When  the  wings  are  so  raised,  there  is  exposed  on  the  metanotum  a  glan- 
dular hollow,  the  secretion  of  which  is  very  attractive  to  the  female.  The 
latter  climbs  over  the  abdomen  and  feeds  on  the  secretion.  The  male  takes 
advantage  of  the  position  and  inserts  the  barbed  capillary  tube  of  a  sperma- 
tophore  into  the  genital  opening  of  the  female  and  the  sperms  pass  into  the 
seminal  receptacle.  The  sperma;tophore  is  formed  in  a  peculiar  pouch  at 
the  tip  of  the  abdomen  of  the  male  by  the  hardening  of  a  viscous  liquid 
about  a  mass  of  sperms." 

"The  female  prepares  for  oviposition  by  chewing  a  small  pit  in  the 
bark  of  the  plant.  The  drilling  is  accomplished  by  quick  downward 
thrusts  of  the  ovipositor  and  a  slower  twisting  motion.  After  the  egg  is 
deposited  a  quantity  of  mucilaginous  substance  is  discharged  into  the  hole, 
and  with  most  species  the  female  plugs  up  the  opening  with  chewed  bark 
or  excrement." 

"The  songs  of  tree  crickets  form  a  considerable  part  of  the  insect 
sounds  to  be  heard  in  late  summer  and  autumn.  The  males  generally 
place  themselves  in  some  hidden  retreat  among  the  leaves,  with  only  their 
long  antennae  projecting  to  warn  them  of  approaching  danger.  They  stop 
singing  at  the  slightest  jar  of  the  ground  or  movement  of  the  plants  in 
which  they  are  located,  but  at  night  a  strong  light  can  be  thrown  on  them 
without  appreciably  disturbing  them. 

"In  preparing  to  sing  the  male  raises  the  fore  wings  or  tegmina  per- 
pendicular to  the  body.  This  movement  automatically  unfolds  them  so 
that  the  inner  portion,  which  normally  lies  over  the  back,  and  the  inflexed 
outer  portion,  come  to  lie  in  the  same  plane  when  the  wings  are  raised. 
The  sound  is  produced  by  the  fore  wings  vibrating  rapidly  in  a  transverse 
direction,  so  that  the  overlapping  inner  portions  rub  against  each  other. 

"The  mechanism  which  produces  the  sound  is  found  near  the  base  of 
the  wing,  the  broad  expanded  distal  part  serving  as  a  resonator  to  increase 
the  volume  of  sound.  A  short  but  prominent  transverse  vein,  about  one- 
fourth  way  from  the  base,  is  modified  beneath  to  form  a  minute  filiform 
rasp.  It  is  from  one  to  one  and  a  half  millimeters  long  according  to  spec- 
ies, and  bears  from  20  to  50  short  teeth  which  are  inclined  slightly  toward 
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the  opposite  wing.  In  all  of  many  specimens  examined  the  right  wing 
laps  over  the  left.  The  latter  has  a  fine  thickened  ridge  along  the  inner 
edge  just  opposite  the  file.  This  scrapes  against  the  teeth  of  the  file  on 
the  right  wing  and  thus  produces  the  sound  vibrations.  The  underside  of 
the  left  wing  has  a  file  practically  identical  to  the  other  but  this  is  ap- 
parently seldom,  if  ever,  used." 

The  eggs  of  the  white  tree  crickets  are  deposited  either  singly 
and  irregularly  in  the  bark  of  trees  or  shrubs,  or  singly  but 
usually  in  more  or  less  regular  rows  in  the  pith  of  twigs,  berry 
canes,  grape  vines  and  weed  stems.  By  these  habits  of  oviposition 
they  often  cause  much  damage  to  the  growing  plants,  which  is  in 
part  offset  by  their  habits  of  feeding  upon  aphids  and  perhaps  the 
young  of  other  injurious  insects. 

In  addition  to  the  works  above  cited  treating  especially  of 
the  mating  habits  the  principal  literature  treating  of  our  North 
American  species  of  the  subfamily  is  as  follows:  Fitch,  1856; 
Saussure,  1874,  456—164,  1878,  591—597 ;  Riley,  1881 ;  Blatchley, 
1903;  Forbes,  1905;  Fulton,  1915;  R.  &  H.,  1916.  Kirby  (1906,  62) 
recognized  34  genera  of  Oecanthinse.  Of  these  but  two  are  repre- 
sented in  the  eastern  United  States. 

KEY   TO    EASTERX    GENERA    OF    CECANTHIN^. 

a.  Hind  tibiae  armed  above  with  both  spines  and  small  teeth;  base  of  tho- 
rax not  suddenly  dilated;  wings  but  little  if  any  longer  than 
tegmina.  I.     Oecanthus. 

aa.  Hind  tibiae  not  armed  above  and  with  only  two  very  small  spurs  each 
side  at  apex;  base  of  thorax  suddenly  strongly  dilated  to  form  a 
distinct  border;  wings  nearly  twice  as  long  as  tegmina. 

II.     Neoxabea. 

I.  Oecanthus  Serville,  1831,  134.   (Gr.,  "to  inhabit"  +  "flower.") 

The  principal  characters  of  the  genus  are  given  under  the  sub- 
family heading  and  in  the  above  key.  In  addition  they  have  the 
fourth  segment  of  maxillary  palpi  nearly  as  long  as  third ;  teg- 
mina of  female  regularly  reticulated  with  the  oblique  longitudinal 
vein  plainly  visible;  tegmina  of  male  with  humeral  angle  distinct 
and  mediastinal  vein  weakly  bowed;  hind  tarsi  imperfectly  4- 
jointed,  the  suture  between  the  third  and  fourth  segments  visible, 
but  the  fourth  one  immovable;  the  first  or  basal  segment  much 
longer  than  the  others  united,  and  armed  each  side  with  a  single 
apical  spur;  anal  cerci  straight,  slender,  tapering,  bristly,  nearly 
as  long  as  abdomen. 

The  name  Oecanthus,  signifying  "I  dwell  in  the  flowers,"  does 
not  truly  represent  the  habits  of  the  insects  as  they  are  more 
often  found  upon  the  twigs  and  foliage  than  in  the  flowers  them- 
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selves.  Kirby  (1906,  72)  recognized  27  species  of  the  genus,  16 
of  them  from  America.  Of  these  six  species  and  one  color  variety 
occur  in  our  territory.  Hart  (1892)  first  showed  that  the  form 
and  arrangement  of  the  black  markings  on  the  basal  joints  of  an- 
tennae of  Oecantlms  furnish  reliable  characters  for  determining 
the  species,  and  these  markings  have  since  been  used  as  the  prin- 
cipal differential  character  in  all  keys. 


a. 


Fig.    240.      Basal  joints   of   antennne    of    Oecantlms   and    Seo-vabea   show- 
ing the  black   markings,     a,   O.    nk'eiis;  b,  angustipciinis;  c,   nigricornis;  d, 
quadripunctatus ;  e,   exclatnationis ;  f,  pini;  g,   latipennis ;  h,  N.   bipiinctatus. 
(After    Lugger    &    Fulton.) 

KEY    TO   EASTERN    SPECIES    OF   CECAXTHUS." 

Antennae  with  one  or  more  black  spots  on  under  side  of  the  first  two 
basal  segments;   tegmina  of  male  less  than  half  as  broad  as  long, 
their  greatest  width  not  over  6  mm.;  front  of  head  and  base  of  an- 
tennae never  pinkish. 
6.     First  and  second  basal  segments  of  antennae  each  with  a  single 
black  mark, 
c.     Black   marks   on  both  segments  in   the   form   of   small    round 
spots    (Fig.  240,  a.)  335.     xi\t:us. 

cc.     Basal  segment  with  an  elongate  black  mark. 

d.     Mark  on  basal  segment  j-shaped,  hooked  at  base   (Fig.  240, 

&.)  336.      ANGUSTIPENXIS. 

dd.    Mark  on  basal  segment  club-shaped,  not  hooked    (Fig.  240, 

e.)  337.      EXCLAMATIONIS. 

6&.     First  and  second  segments  each  with  two  black  marks  or  wholly 

black. 

e.     Head  and  thorax  pale  yellowish-green  or  black  or  marked  with 

both  colors. 

/.     Marks  on  basal  segment  broad,  often  confluent  (Fig.  240,  c) ; 

antennae  usually  in  great  part  black ;  head  and  thorax  either 

black  or  trifasciate  with  black;  lower  surface  of  abdomen 

in  part  black.  338.     xigbicorxis. 


**I  have  not  included  O.  forbesi  Titus  (Can.  Ent.  XXXIV,  260)  as  it  was  probably 
described  from  a  specimen  with  malformed  palpi.  Hart  (Ms.)  states  that  the  unique  male 
type  without  the  palpi  is  in  the  collection  at  Urbana,  111.,  and  looks  to  him  "like  an  or- 
dinary 4-punctatus."     As  far  as  I   can  ascertain   only  the  one  specimen  is  known. 
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ff.  Marks  on  basal  joint  usually  narrow,  parallel,  distinct  (Fig. 
240,  d) ;  head,  thorax  and  abdomen  wholly  pale  greenish- 
yellow.  338a.      QUADEIPUNCTATUS. 

ee.     Head,  thorax  and  antennae  reddish-brown;    wings  in  life  with 
conspicuous  green  veins;  black  marks  on  basal  antennal  seg- 
ment broad,  rarely  confluent    (Fig.  240,  f.)  339.     pini. 
aa.     Antennae  without  black  marks  on  basal  segment   (Fig.  240,  g) ;  teg- 
mina  of  male  more  than  half  as  broad  as  long,  their  greatest  width 
more  than  6.5  mm.;   head  and  basal  joints  of  antennae  usually  suf- 
fused with  pinkish.                                                         340.     latipennis. 

335.     Oecanthus  niveus   (DeGeer),  1773,  522.     Snowy  Tree  Cricket. 

Form  moderately  slender.  Ivory  white,  more  or  less  tinged,  especially 
in  female,  with  a  very  pale  green;  top  of  head  and  basal  segments  of  an- 
tennae usually  suffused  with  pale  orange-yellow;  black  spots  on  both  basal 
segments  round.  Pronotum  almost  as  broad  as  long.  Tegmina  of  male 
broader  than  in  any  species  except  latipennis.  Wings  but  slightly  exceed- 
ing tegmina,  male,  surpassing  them  about  4  mm.,  female.  Ovipositor 
short,  straight,  tipped  with  black.  Length  of  body,  $  and  $,  12 — 14.5; 
of  tegmina,  $,  13—14,  $,  12—13;  of  hind  femora,  $,  8.5—9,  $,  9—10;  of 
ovipositor,  5.5  mm.     Greatest  width  of  tegmina,  $,  5.5 — 6  mm.  (Fig.  241.) 

While  the  snowy  tree  cricket  occurs  in 
all  parts  of  Indiana,  it  appears  to  be  less 
common  in  the  State  than  either  0.  angus- 
tipennis  or  quadripunctatus,  and  much  of 
the  published  literature  relating  to  it  has 
doubtless  been  of  these  and  other  species. 
Like  the  other  members  of  its  genus  niveus 
reaches  maturity  in  southern  Indiana 
maie^'  ^^''  ^ «  »"  «'  about  July  1st,  and  in  the  central  part  a 
eutenmu  er.)  fortnight  later,  and  exists  in  that  stage 

until  after  heavy  frosts.  The  females  appear  to  be  more  plentiful 
than  the  males,  the  latter  being  more  often  heard  than  seen.  Dur- 
ing the  day  they  keep  themselves  hidden  among  the  foliage  and 
flowers  of  various  plants,  but  as  night  approaches  they  come 
forth  and  the  male  begins  his  incessant,  shrill,  chirping  note, 
which  he  continues  with  little  or  no  intermission  till  the  approach 
of  morning  warns  him  to  desist. 

The  range  of  niveus  is  said  by  Fulton  (1915)  to  be  wider  than 
that  of  any  other  Oecanthus.  extending  from  New  England  and 
Ontario  to  Minnesota  and  Utah,  south  and  southwest  to  Georgia, 
Texas,  Cuba  and  Mexico.  It  is  not  recorded  from  Florida  and 
E,  &  H.  (1916,  296)  state  that  Thompson's  Mills,  Ga.  and  Cran- 
berry, N,  Car.  are  the  onh-  reliable  definite  records  from  the 
southeastern  United  States. 
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Fnlton  (loc.  cit.)  says  that  0.  niveiis  "is  a  tree-  and  bush- 
inhabiting  form.  It  is  found  most  abundantly  in  apple  orchards 
and  is  more  or  less  common  in  plantings  of  other  fruit  trees 
and  in  raspberry  plantations,  shrubberies,  vines  and  bushy  fence 
rows.  Among  forest  trees  it  is  less  common,  although  a  few  can 
often  be  heard  singing  in  such  places,  especially  along  the  edge 
of  a  wood.  In  general  this  species  prefers  a  cultivated  region  to 
a  wilderness.  However,  in  orchards  that  are  regularly  sprayed 
with  arsenicals,  the  crickets  do  not  become  very  abundant." 

Morse  (1919a)  states  that  niveus  is  common  throughout  south- 
ern New  England  in  shrubbery  near  houses,  orchards  and  gardens 
from  late  August  till  October.  Walker  (1904.  253)  says  that 
niveus  is  very  common  in  the  cultivated  parts  of  Ontario  and 
that  of  native  trees  he  had  found  it  most  partial  to  butternut, 
where  the  females  are  found  on  the  trunk  and  lower  branches,  but 
the  males  higher  up  and  more  difficult  to  obtain.  He  adds: 
^'O.  niveus  is  generally  held  responsible  for  a  great  deal  of  mis- 
chief done  to  raspberry  and  blackberr}-  canes  by  the  females  in 
laying  their  eggs.  It  is  my  belief  that  most  of  this  damage,  at 
least  in  this  locality,  is  done  by  0.  fasciatus  and  quadripunctattis 
v.hich  abound  on  raspberry  bushes,  while  nireus  is  seldom  if  ever 
f(»und  on  them."  This  belief,  as  will  be  noted  below,  has  been 
since  proven  to  be  correct. 

The  first  definite  account  of  the  song  and  habits  of  niveus  is 
that  of  Fitch  (1856,  406)  in  part  as  follows: 

"In  the  southern  part  of  New  York  the  song  of  the  snowy  tree  cricket 
begins  to  be  heard  as  early  as  the  first  of  August.  Perched  among  the 
thick  foliage  of  a  grapevine  or  other  shrubbery,  some  feet  up  from  the 
ground,  and  remaining  in  the  same  spot  day  after  day,  its  song  begins 
scon  after  sunset  and  before  the  duskiness  of  twilight  arrives.  It  is  dis- 
tinctly heard  at  a  distance  of  several  rods,  and  the  songster  is  always  far- 
ther off  than  is  supposed.  Though  dozens  of  other  crickets  and  katydids 
are  shrilling  on  every  side  at  the  same  time,  the  peculiar  note  of  this 
cricket  is  at  once  distinguished  from  all  the  rest,  consisting  of  repetitions 
of  a  single  syllable,  slowly  uttered,  in  a  monotonous,  melancholy  tone,  with 
a  slight  pause  between.  The  children  regard  the  cricket  as  no  votary  of 
the  temperance  cause;  they  understand  its  song  to  consist  of  the  words 
treat — treat — treat — treat,  which  words,  slowly  uttered,  do  so  closely  re- 
semble its  notes  that  they  will  at  once  recall  them  to  the  recollection  of 
almost  every  reader.  And  the  song  is  thus  continued  without  the  slightest 
variation  and  without  any  cessation,  I  think,  the  whole  night  through.  I, 
however,  have  sometimes  heard  it  at  the  first  commencement  of  its  even- 
ing serenade  uttering  three  syllables  resembling  the  words  treat,  treat, 
tico;  treat,  treat,  two — as  though  the  songster  was  supplicating  a  libation 
for  his  voiceless  mate  as  well  as  himself,  a  longer  pause  following  each 
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third  note.  This  prelude  is  probably  performed  in  limbering  or  otherwise 
adjusting  his  organs,  preparatory  to  performing  the  regular  carol,  which 
is  struck  into  in  a  few  moments."^' 

Houghton  (1904,  1909a)  and  Parrott  and  Fulton  (1914)  have 
shown  that  0.  nigricornis  and  not  0.  niveus  is  the  tree  cricket 
that  does  so  much  damage  by  ovipositing  in  rows  in  raspberry 
canes  and  that  niveus  deposits  the  eggs  singly  in  apple,  plum, 
elm  and  other  trees,  though  sometimes  singly  in  the  raspberry 
cynes.  The  method  of  ovipositing  by  niveus  is  thus  described  by 
Parrott  &  Fulton: 

"The  female  selects  a  suitable  spot  on  a  tree  or  bush  and  prepares  to 
oviposit  by  first  chewing  a  small  hole  in  the  bark,  choosing  the  upper  side 
of  a  branch  in  preference  to  the  lower  side,  and  working  with  the  head  up- 
permost when  on  a  sloping  or  vertical  surface.  Upon  the  completion  of 
the  cavity  she  then  walks  forward  a  little,  arches  her  back  so  as  to  bring 
the  ovipositor  about  perpendicular  to  the  branch  and  begins  moving  it  up 
and  down  until  she  strikes  the  hole.  She  then  starts  to  drill  by  giving  the 
ovipositor  quick  thrusts  and  at  the  same  time  slowly  turning  it  around  by 
twisting  the  abdomen  30  or  40  degrees  to  each  side.  As  the  ovipositor  is 
forced  in  it  takes  a  more  or  less  oblique  course,  according  to  the  thickness 
of  the  bark,  so  that  the  egg  usually  comes  to  lie  nearly  parallel  to  the  sur- 
face. It  generally  takes  from  six  to  seven  minutes  to  force  the  ovipositor 
to  its  base  the  first  time,  but  in  some  cases  it  takes  much  longer,  depend- 
ing on  the  resistance  of  the  bark.  After  the  operation  this  organ  is  pulled 
nearly  out  and  drilled  in  again  several  times,  each  effort  taking  about  one 
and  a  half  or  two  minutes.  When  the  hole  is  sufficiently  reamed  out  and 
the  ovipositor  drilled  in  for  the  last  time  the  female  forces  out  a  drop  of 
excrement  and,  by  stretching  out  the  tip  of  the  abdomen,  fastens  it  to  the 
bark  just  below  the  hole.  The  egg  is  then  forced  down  and  the  ovipositor 
is  slowly  withdrawn.  The  female  pauses  with  only  the  tip  remaining  in 
the  hole  and  deposits  some  mucilaginous  substance.  She  then  removes  the 
ovipositor,  moves  a  slight  distance  backward,  seizes  the  drop  of  excrement 
in  her  mouth  and  places  it  over  the  opening;  then  spends  several  minutes 
packing  it  in  and  smoothing  it  out  so  that  the  wound  is  neatly  capped. 
The  whole  process  of  depositing  an  egg,  from  starting  to  drill  until  the 
hole  for  the  reception  of  the  egg  is  sealed,  may  consume  from  twenty  min- 
utes to  three-quarters  of  an  hour. 

"In  trees  having  a  rather  soft,  fleshy  bark,  such  as  apple  and  plum, 
niveus  prefers  to  oviposit  in  fairly  large  branches  from  one  to  three  inches 
in  diameter.  The  eggs  may  be  placed  in  almost  any  area  in  the  bark,  but 
a  favorite  location  is  in  a  lenticel  where  the  initial  drilling  is  more  easily 
accomplished.  In  bushes  and  trees  in  which  the  large  branches  have  a 
tough  bark  the  eggs  are  commonly  laid  in  the  smaller  branches  in  thick 
places  in  the  bark  on  each  side  of  the  base  of  a  small  twig  or  bud.  In 
raspberry  canes,  where  the  eggs  are  sometimes  fairly  common,  oviposition 
usually  occurs  in  the  fleshy  area  at  the  side  of  the  bud  in  the  axils  of  the 


''Other   intereFtine   accounts   of    the    song   of   O.    tiivcus  are    given    by    McNeill    (1891), 
Scudder  (1893),  Shull   (1907)  and  AUard  (191 1.) 
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leaves,  and  we  have  never  found  more  than  one  egg  on  each  side  of  a  bud. 
However,  the  egg  never  extends  through  the  woody  layer  into  the  pith,  as 
is  the  case  with  nigricornis." 

Whatever  injury-  O.  niveus  may  do  in  ovipositing  is,  in  part  at 
least,  offset  by  its  carnivorous  propensities,  as  the  young  which 
hatch  in  May  or  early  June,  feed,  until  they  reach  maturity,  large- 
ly upon  the  various  species  of  aphids  or  plant  lice  which  infest 
the  shrubbery  they  frequent.  Walsh  (1867,  51)  was  the  fii*st  en- 
tomologist to  call  attention  to  this  carnivorous  habit,  but  it 
stems  little  attention  was  given  to  the  matter  until  Murtfeldt 
(1889)  gave  an  interesting  account  of  some  exi)eriinents  and  ob- 
servations concerning  this  habit  from  which  the  following  extract 
is  taken: 

"Some  leaves  of  plum  infested  with  a  delicate  species  of  yellow  aphis 
were  put  into  a  jar  with  the  young  of  Oecanthus  niveus,  but  attracted  no 
immediate  attention.  As  twilight  deepened,  however,  the  crickets  awak- 
ened to  greater  activity.  By  holding  the  jar  against  the  light  of  the  win- 
'dow,  or  bringing  it  suddenly  into  the  lamplight,  the  little  nocturnal  hunters 
might  be  seen  hurrying  with  a  furtive,  darting  movement,  over  the  leaves 
and  stems,  the  head  bent  down,  the  antennae  stretched  forward,  and  every 
sense  apparently  on  the  alert.  Then  the  aphids  provided  for  their  food 
would  be  caught  up  one  after  another  with  eagerness  and  devoured  with 
violent  action  of  the  mouth  parts,  the  antennae  meanwhile  playing  up  and 
down  in  evident  expression  of  satisfaction.  Unless  I  had  provided  very 
liberally  not  an  aphis  would  be  found  in  the  jar  the  next  morning  and  the 
sluggish  crickets  would  have  every  appearance  of  plethora." 
o3G.     Oecanthus    axgustipexxis    Fitch,    1856,    413.     Narrow-winged    Tree 

Cricket. 

Form  very  slender.  Pale  greenish-white;  vertex  and  base  of  antennae 
often  yellowish;  each  of  the  first  two  basal  joints  of  antennae  with  a  black 
mark,  that  on  the  first  one  elongate  and  hooked  inward  at  base;  the  one  on 
second  joint  oblong,  slightly  curved;  tegmina  of  male  translucent  with  a 
greenish  tinge.  Head  smaller  and  pronotum  slightly  longer  and  narrower 
in  front  than  in  niveus.  Tegmina  of  male  narrower  than  in  any  other 
species  except  quadripunctatus.  Wings  slightly  surpassing  tegmina  in 
length.  Length  of  body,  $,  12—14,  9,  11.5—13;  of  pronotum,  2.8;  of  teg- 
mina, $,  10 — 12,  9,  12;  of  wings,  13.5;  of  hind  femora,  8.5;  of  ovipositor, 
5.5  mm. 

The  narrow-winged  tree  cricket  does  not  appear  to  be  a  com- 
mon insect  in  Indiana,  having  so  far  been  taken  only  in  Vigo,  Put- 
nam, Lawrence,  Floyd  and  Crawford  counties.  It  frequents  the 
liorders  of  groves  and  especially  ironweeds  in  open  pastures  and 
reaches  maturity  about  July  15. 

About  Dunedin,  Fla.  I  have  taken  adults  of  angustipennis  by 
l)eating  and  sweeping  in  October,  December,  January  and  March, 
-and  it  has  been  sent  in  as  taken  at  porch  light  in  May  and  June. 
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It  appears  to  be  much  less  common  in  that  State  than  quadripunc- 
tatus,  having  been  recorded  only  from  Gainesville,  Monticello, 
LaGrange  and  Lakeland.  At  LaGrange  it  was  collected  by  Davis 
(]914)  "among  the  golden  rods  and  other  low  plants  by  the  side 
of  the  road ;  also  on  small  oaks  and  other  trees.  The  song  is  loud, 
about  three  or  four  seconds  long,  with  an  equal  interval  of  rest." 

The  known  range  of  0.  angustipennis  extends  from  New  Eng- 
land west  to  Minnesota  and  Nebraska  and  south  and  southwest 
to  Georgia,  Dunedin,  Fla.,  Mississippi  and,  according  to  Allard, 
Texas.  In  New  England  it  is  definitely  known,  says  Morse,  only 
from  near  Boston  and  at  various  points  in  Connecticut,  where  it 
"frequents  orchards,  fruit  trees  and  even  low  thickets  of  sweet 
fern."  Beutenmiiller  (1894,  270)  says  that  about  New  York  City 
it  is  "not  as  common  as  niveus  and  inhabits  the  higher  parts  of 
different  kinds  of  forest  and  fruit  trees.  The  note  is  fainter  than 
that  of  niveus  and  may  be  represented  by  reeeeeee^  lasting  about 
five  seconds,  and  terminating  abruptly,  with  an  equal  interval  of 
rest.  It  usually  sings  at  night  only,  but  sometimes  also  late  in 
the  afternoon  in  shady  places,  and  on  cloudy  days,"  Fox  (Ms.) 
reports  it  from  Clarksville,  Tenn.  and  Hubbell  from  Washtenaw 
Co.,  Mich.  In  Nebraska  Bruner  found  it  "prettj^  well  distributed 
over  the  eastern  part  of  the  State." 

Fulton  (1915,  27,  29)  says  of  angustipennis: 

"It  is  often  found  in  company  with  niveus  and  is  generally  abundant 
in  apple  orchards.  It  is  more  strictly  arboreal  than  the  latter  species,  and 
seems  to  be  confined  to  woody  plants,  either  trees  or  large  bushes.  About 
Geneva,  N.  Y.,  it  has  never  been  taken  on  raspberry,  grape  or  weeds  of  any 
kind.  Among  forest  trees  it  is  more  common  than  niveus.  Many  specimens 
have  been  collected  from  scrub  and  post  oaks  on  Long  Island,  and  from 
alder  in  a  swamp  near  Geneva.  The  song  of  this  species  is  not  so  loud  as 
that  made  by  niveus  and  is  of  a  more  mournful  quality.  It  is,  like  that, 
intermittent,  but  can  be  readily  distinguished  by  its  longer  notes  and  rests 
and  its  nonrythmical  character.  Each  trill  continues  from  one  to  five  sec- 
onds. The  periods  of  rest  vary  more  and  may  be  from  one  to  eight  sec- 
onds or  longer.  On  trees  where  angustipennis  occurs  in  equal  abundance 
with  niveus,  its  song  is  nearly  drowned  out  by  the  synchronous  beat  of  the 
latter  species  and  only  by  listening  intently  can  it  be  detected.  So  far  as 
observed  it  sings  throughout  the  night  and  remains  silent  during  the  day." 

Allard  (1910b)  wrote  of  the  song  of  angustipennis  in  north 
Georgia  as  follows: 

"It  sings  on  cloudy  afternoons,  though  its  song  is  best  heard 
after  sunset.  As  the  shadows  become  deeper  in  the  oak  trees  and 
the  breezes  have  ceased,  a  faint,  brief  high-pitchd  pr-ee-e  is  heard. 
This  is  soon  repeated  by  others  in  different  keys  at  brief  intervals. 
The  notes  of  this  cricket,  to  me,  inspire  a  weird  pathos,  unlike  any 
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other  insect  music.  The  phrase  pr-e-e-e  does  not  sustain  the  same 
uniform  pitch,  but  dies  away  in  a  slightly  lower  key,  a  change 
which  is  hardh'  noticeable  to  the  untrained  ear.  Each  note  is  a 
mysterious,  momentary  wail  amidst  the  shadowy  foliage  of  the 
oaks,  and  seems  like  the  voice  of  a  complaining  spirit  interrupting 
the  serenity  of  the  night." 

337.  Oecaxthus  exclamationis  Davis,  1907,  173.  Davis's  Tree  Cricket. 
Somewhat  larger  and  stouter  than  angustipennis.  Pale  greenish- 
white;  occiput  and  vertex  pale  to  orange  yellow;  first  antennal  segment 
swollen  in  front,  the  protuberance  with  a  black  club-shaped  mark,  second 
segment  with  a  short  dash  directly  above,  the  two  marks  together  appear- 
ing like  an  inverted  exclamation  point.  Pronotum  slightly  shorter  and 
wider  than  in  angustipennis.  the  lower  portion  of  lateral  lobes  more  flat- 
tened. Tegmina  of  male  slightly  longer  and  broader.  Wings  more  strongly 
protruding,  exceeding  tips  of  cerci.  Length  of  body,  ^  and  $  12 — lo;  of 
tegmina,  $  and  9,  13 — 14;  of  ovipositor,  5  mm.  Width  of  tegmina,  $, 
5 — 5.5  mm. 

Central  Park  and  Staten  Island,  N.  Y.,  August  (Davis).  Not 
yet  identified  from  Indiana,  though  it  doubtless  occurs  in  the 
State,  as  the  known  range  extends  from  Connecticut  west  to  Cedar 
Point,  Ohio  and  Hollister,  Mo.  and  southwest  to  Clarksville  and 
Johnson  City,  Tenn.  About  New  York  City  Davis  finds  it  mainly 
on  the  post-oak,  Quercus  minor  (Marsh)  and  other  species  of  oak, 
often  in  company  with  O.  angustipennis  to  which  it  is  very  closely 
related. 

Fulton  (1915,  31)  states  that  "The  song  of  exclamationis  is 
intermittent  and  non-rhythmical  and  most  resembles  the  song  of 
angustipennis.  The  beginning  of  each  note  is  comparatively 
weak,  but  the  sound  increases  in  volume  and  slightly  in  pitch  and 
continues  uniformly  until  it  abruptly  ends.  In  quality  it  most 
resembles  the  distant  singing  of  the  common  toad."  Females 
kept  in  captivity  deposited  many  eggs  in  the  bark  of  oak  branches 
between  half  an  inch  and  an  inch  in  diameter.  The  habits  of  ovi- 
position  are  very  similar  to  those  of  O.  niveus  as  the  female  ''would 
fasten  a  drop  of  excrement  to  the  bark  before  depositing  the  egg 
and  after  pulling  out  the  ovipositor  would  pick  the  pellet  up  and 
force  it  into  the  hole.  She  would  then  chew  off  small  pieces  of 
bark  and  add  them  to  the  plug,  and  spend  five  or  ten  minutes 
putting  on  the  finishing  touches." 

338.  Oecaxthus    xigbicobxis    F.    Walker,    1869,    93.     Black-horned    Tree 
Cricket. 

Size  medium  and  form  robust  for  the  genus.  Greenish-yellow;  head 
and  pronotum  either  wholly  black  or  with  three  more  or  less  distinct  length- 
wise black  stripes;  legs  yellowish  with  a  blackish  tinge  or  wholly  black; 
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tibiae    and   tarsi   black; 


abdomen  black  beneath,  yellowish-green  above. 
Antennae  longer  than  in  any  other  species, 
often  two  and  a  half  times  the  length  of 
body,  either  wholly  black  or  with  two  black 
marks  on  each  of  the  two  basal  segments; 
the  inner  mark  on  the  first  one  twice  the 
length  of  the  other,  the  two  often  merged 
above.  Tegmina  slightly  narrower  than 
those  of  niveus.  Wings  equalling  or  slight- 
ly surpassing  the  tegmina.  Apical  spurs  of 
hind  tibiae  stronger  and  more  acute  than 


Fig.   242.     Oecanthus   nigricornis  Walker,     a,   male;    b,   female. 

in  allied  species.  Ovipositor  with  apical  third  slightly  but  distinctly 
upcurved.  Length  of  body,  ^  and  $,  12 — 14;  of  pronotum,  3;  of  tegmina, 
10—12;  of  inner  wings,  12.5—13.2;  of  hind  femora,  9.2—10;  of  ovipositor, 
5.7  mm.     Width  of  tegmina,  $,  4.5—5  mm.   (Fig.  242.) 

This  is  the  0.  fasciatus  Fitch  of  most  American  authors,  my- 
self (1903,  450)  included,  Fitch  having  wrongly  identified  De- 
Oeer's  Nemohius  fasciatus  as  the  present  insect.  The  next  older 
name  has  therefore  been  given  it  in  recent  years.  Scudder 
( 1862,  431 )  was  very  caustic  in  his  remarks  about  Fitch's  misiden- 
tification,  but  himself  on  the  next  page  wrongly  made  Fitch's 
fasciatus  a  synonym  of  0.  niveus  and  later  in  both  his  catalogues 
used  0.  fasciatus  as  the  name  of  the  cricket. 

This  striped  tree  cricket  is  the  most  common  Oecanthus  in 
Indiana.  In  August  and  September,  nearly  every  stalk  of  golden- 
rod  and  wild  sunflower  along  roadsides,  in  open  fields  or  in  fence 
corners,  will  have  from  one  to  a  half  dozen  of  these  insects  upon 
its  flowers  or  branches.  It  is  also  especially  abundant  upon  the 
tall  weeds  and  bushes  along  the  borders  of  lakes  and  ponds,  and 
ill  sloughs  and  damp  ravines. 

The  note  of  fasciatus  is  a  shrill  continuous  whi-r-r-rr  which  is 
kept  up  for  several  minutes  with  the  intervals  of  irregular  length. 
It  is  continued  for  most  of  the  night  and  on  cloudy  days.  When 
the  sun  is  shining  brightly  it  usually  begins  about  mid-afternoon 
and  continues  with  but  little  pause  until  the  dawn  of  the  next 
day,  unless  the  caller  is,  in  the  meantime,  successful  in  wooing 
with  his  music  one  of  the  opposite  sex  within  reaching  distance. 
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The  known  range  of  typical  O.  nigricornis  is  a  wide  one  ex- 
tending from  New  England  and  Ontario  west  across  the  continent 
and  southwest  to  North  Carolina,  Texas  and  Arizona.  It  is  not 
9S  vet  recorded  from  Georgia  or  Florida  and  numerous  records 
under  the  name  of  fasciatus  are  not  to  be  relied  upon.  It  occurs 
in  numbers  throughout  New  England  and  Walker  (1904,  254) 
records  it  as  "by  far  the  commonest  tree  cricket  in  Ontario,  and 
during  August  and  September  it  abounds  on  shrubs  and  tall  herbs, 
especially  golden-rod,  and  is  particularly  plentiful  on  low 
grounds.  Partially  cleared  bush  lands  supporting  a  rank  growth 
of  raspberry  bushes,  golden  rod,  boneset  and  other  tall  herbaceous 
plants  are  favorite  haunts.  It  is  so  common  on  raspberry  bushes 
that  there  is  little  doubt  that  the  female  is  responsible  for  much 
damage  to  the  canes,  though  I  have  no  proof  of  this  assumption. 
I  have  found  it  in  cultivated  raspberry  bushes  in  gardens,  but  it 
is  more  partial  to  wild  districts," 

It  is  now  known  that  0.  nigricornis  and  its  variety  quadripunc- 
fafiis  are  the  tree  crickets  which  do  much  harm 
by  ovipositing  in  the  tender  canes  or  shoots  of 
\arious  cultivated  fruits,  as  the  raspberry, 
blackberry,  grape,  plum,  i^each,  etc.;  no  less 
rlian  321  eggs,  by  actual  count,  having  been 
found  in  a  raspberry  cane  22  inches  in  length. 
So  partial  is  it  to  the  stems  of  raspberry  and 
l)lackberry  as  receptacles  for  its  eggs  that  in 
some  localities  scarcely  a  cane  escai>es  with- 
out being  more  or  less  damaged.  The  eggs 
are  laid  in  autumn,  and  at  first  the  injury  is 
shown  only  by  a  slight  roughness  of  the  bark, 
hut  afterwards  the  cane  or  branch  frequently 
dies  above  the  puncture,  or  is  so  much  injured 
as  to  be  broken  off  by  the  first  high  wind.  If 
the  injured  and  broken  canes  containing  the 
eggs  be  collected  and  burned  in  early  spring 
the  number  of  insects  for  that  season  will  be 
materially  lessened. 

Fig.     243.     Eggs    of 

Tree  Cricket  in  rasp-  Bruuer  (1895,  112)  has  Written  of  the  hab 

berry  cane,   (o)   Cane,       .... 

showing      puncture,     its  of  ovipositiou  of  niveiis  with  which  he  con- 

(6)       Cane      split      to        -  j       i 

show  eggs,    (c)  Egg     fused  thosc  of  nigricomis  in  other  plants  as 

enlarged,    (a)    Cap   "Ji        -    ,, 
egg  enlarged.  follOWS  : 

(After    Riley.) 

"In  addition  to  cultivated  fruits  the  snowy  tree  cricket  also  deposits 
its  eggs  in  the  stems  of  a  large  variety  of  other  plants  and  trees — the  main 
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requirements  being  a  soft  fibre  and  pithy  interior  to  the  twigs  selected. 
Among  the  trees  the  white  willow  suffers  most.  I  have  seen  hedges  of  this 
tree  so  completely  utilized  that  scarcely  a  twig  escaped  being  deposited 
into.  Other  species  of  willow,  cottonwood,  elm,  maple,  box  elder,  cherry, 
dog-wood,  black  locust,  sycamore,  ash,  honey-locust,  and  in  fact  almost  all 
kinds  of  trees,  are  sometimes  attacked.  Elder  is  a  great  favorite,  too. 
After  these  come  weeds,  as  the  artichoke,  sunflower,  golden-rod,  ambrosia, 
and  many  others.  All  of  these  latter  being  annuals,  or  dying  to  the  ground 
each  year,  whether  attacked  by  the  cricket  or  not,  the  conclusion  is  plain. 
All  the  cricket  requires  is  a  receptacle  for  her  eggs.  It  matters  but  little 
whether  a  dead  or  a  living  plant  furnishes  that  condition. 

"While  woody  plants  are  known  to  be  very  commonly  used  as  recepta- 
cles for  the  eggs  of  this  cricket,  it  is  by  far  the  most  numerous  upon  such 
weeds  as  those  mentioned  above  during  its  entire  career;  but  more  par- 
ticularly so  during  its  latter  days  when  looking  after  the  perpetuation  of 
its  kind."  v 

The  mating  habits,  oviposition  and  song  of  0.  nigricornis  have 
been  fully  described  by  Hancock,  Houghton  and  Jensen  in  the 
works  previously  cited.  Allard  (1911)  says  that  in  New  England 
^'It  dwells  among  weeds,  grass  and  golden-rods  nearly  every- 
where in  fields  and  pastures.  Its  song  is  a  steady,  quavering, 
sustained  trill.  The  trill  of  some  individuals  is  strong,  deep  and 
rich-toned,  recalling  the  mellow  trill  of  0.  latipennis.  The  pitch 
and  volume  of  sound  vary  noticeably  with  different  individuals." 

338a.     Oecanthus  nigricornis  quadripunctatus  BeutenmuUer,  1894a,  250. 

Four-spotted  Tree  Cricket. 

Size  and  form  of  nigricornis.  Pale  yellowish-green;  antennae  pale 
brown,  the  two  basal  segments  pale  green  with  two  black  marks  on  each; 
those  on  second  segment  oblong,  parallel,  the  inner  about  double  the  length 
of  outer;  the  inner  mark  on  lower  or  basal  segment  two-thirds  the  length 
of  segment,  its  upper  end  curved  outward  but  not  united  with  the  outer 
mark,  which  is  short  and  almost  round  (Fig.  240,  d.)  Tegmina  of  male 
translucent  with  greenish-yellow  veins,  the  wings  protruding  slightly  be- 
yond their  tips.  Legs  dull  greenish-yellow,  the  tarsi  often  in  part  fus- 
cous. Ovipositor  brownish  with  black  tip.  Length  of  body,  $  and  $  ,  11.5- 
—14;  of  pronotum,  2.4—2.6;  of  tegmina,  10—12;  of  wings,  12.5—13.5;  of 
hind  femora,  8 — 8.5;  of  ovipositor,  5.5  mm.  Width  of  tegmina,  $, 
4.5 — 4.7  mm. 

In  central  and  southern  Indiana  this  tree  cricket  is  almost  as 
common  as  nigricornis  but  in  the  northern  part  of  the  State  it 
appears  to  occur  in  fewer  numbers.  It  frequents  shrubbery  and 
weeds  in  gardens,  along  roadsides  and  borders  of  cultivated 
fields,  and  is  often  found  in  company  with  nigricornis.  An  adult 
female  was  taken  in  Crawford  County  on  June  28,  an  early  date 
for  a  tree  cricket  in  Indiana. 

In  Florida  I  have  found  quadripunctatus  the  most  common  of 
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the  tree  crickets  in  late  fall  and  winter,  specimens  having  been 
taken  at  Sanford,  Cape  Sable,  Sarasota  and  Dunedin.  About 
Dunedin  it  occurs  on  the  tall  grasses  and  weeds  growing  about 
low  places  in  the  pine  woods  and  is  also  often  swept  from  huckle- 
berry bushes  and  other  low  shrubs;  adults  having  been  taken 
during  every  month  from  October  to  April.  It  has  before  been 
recorded  from  numerous  localities  in  the  State  as  far  south  as 
Ft.  Myers. 

By  some  authors,  notably  Fulton  and  R.  &  H.,  quadripunctatus 
is  regarded  as  a  distinct  species,  but  numerous  specimens  at  hand 
show  that  intermediates  occur.  It  is  often  found  in  numbers  on 
the  same  clumps  of  weeds  or  bushes  in  company  with  nigriconiis. 
AValker  (1904,  255)  says:  ''I  believe  this  form  to  be  merely  a 
pale  variety  of  0.  fasciatus  as  I  have  a  series  of  intergrades  and 
am  unable  to  draw  a  definite  line  to  separate  the  two."  Caudell 
if^  quoted  by  Houghton  (1909a,  114)  as  stating  that  specimens 
bred  from  the  same  egg  clusters  sent  in  by  Houghton  rei)resented 
both  mgricornis  and  quadripinwtatiis  and  that  he  considered  the 
latter  only  a  variety  of  the  former.  Houghton  quotes  other  evi- 
dence to  show  that  Caudell's  opinion  is  correct. 

On  the  other  hand  R.  &  H.  (1916)  regard  them  as  distinct, 
stating  that  in  addition  to  color  differences  nigriconiis  has  a  heav- 
ier and  wider  pronotum  and  a  depression  between  the  eyes  not  "at 
all  or  rarely  weakly  indicated  in  quadripunctatus.-'  Fulton  (1915) 
separates  them  in  his  key  only  by  color  characters,  but  states 
that  they  have  "constant  differences  in  habits,''  quadripunctatus 
occurring  in  larger  numbers  in  upland  fields  abounding  in  medium 
sized  weeds  such  as  aster,  sweet  clover,  daisy,  golden-rod,  rag- 
weed, and  especially  the  wild  carrot  or  Queen  Ann's  lace.  Quite 
often  in  a  field  of  this  character  where  quadripunctatus  is  preval- 
ent, the  brushy  fence  rows  surrounding  the  area  will  be  inhabited 
by  mgricornis.  In  general  nigricornis  prefers  larger  plants  and 
more  dense  growth  than  quadripunctatus.  and  its  habitat  is  more 
varied,  it  being  usually  found  in  tall,  rank  growths  of  weeds, 
such  as  in  swamps  and  river  bottoms,  in  brush  or  second  growth, 
in  fence  rows  grown  up  with  bushes,  briers  and  vines,  in  rasp- 
berry plantings,  vineyards,  nurseries  and  even  occasionally  in 
orchards." 

As  noted  above  specimens  are  at  hand  showing  not  only  all 
intergradations  in  color  from  almost  black  nigricornis  to  the  pa- 
lest of  quadripunctatus.  but  also  in  the  form  of  the  thorax  and 
depression  on  head  mentioned  by  R.  &  H.    Moreover,  Fulton  states 
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tLat  the  "song  of  nigricornis  so  closely  resembles  that  of  quadri- 
punctatus  that  it  is  very  dififcult  to  distinguish  the  two,"  and 
Allard  (1011)  says  that  he  "has  been  unable  to  find  any  constant 
differences  which  serve  to  distinguish  the  trills  of  these  two 
species."  I  therefore  regard  quadripunctatus  as  only  a  color  va- 
riety of  nigricornis,  gradually  replacing  the  latter  southward  and 
wholh'  so  in  Florida.  In  Indiana,  as  perhaps  elsewhere  as  far  as 
can  be  judged  from  the  records,  the  typical  form  nigricornis  is 
more  abundant  in  the  cooler  and  moister  regions  and  the  variety 
in  warmer  and  drier  localities. 

The  range  of  0.  n.  quadripunctatus  as  given  by  Fulton  is  al- 
most exactly  that  of  nigricornis,  Florida,  Colorado  and  Utah  be- 
ing added  to  the  list  of  states  mentioned  and  California  not  given. 
R.  &  H.  (1916)  record  it  from  many  localities  from  Virginia 
southwestward  to  Ft.  Myers,  Fla.,  and  state  that  it  is  "the  most 
abundant  species  of  Oecanthus  in  the  eastern  United  States." 
Morse  says  that  it  is  widely  distributed  and  locally  abundant  in 
southern  New  England  and  extends  as  far  north  as  Brunswick, 
Maine.  Lugger  recognized  two  forms  of  nigricornis  as  occurring 
in  Minnesota  but  evidently  was  not  aware  of  Beutenmiiller's  name 
for  the  pale  one.  I  once  found  it  abundant  on  the  north  shore  of 
the  Niagara  River  opposite  Buffalo,  N.  Y.,  where  it  was  the  only 
Oecanthus  seen  in  early  September.  Specimens  are  also  at  hand 
from  Sherborn,  Mass.,  North  Madison,  Conn.,  Mobile,  Ala.  and 
Agricultural  College,  Miss. 
339.     Oecanthus  pini  Beutenmuller,  1894b,  56.     Pine  I'ree  Cricket. 

Size  medium,  form  rather  robust.  Head  and  pronotum  nearly  uniform 
dull  reddisli-brown,  ttie  latter  with  a  paler  stripe  each  side;  antennas  dull 
brown,  the  two  basal  segments  paler,  the  first  with  an  elongate  black  spot 
along  inner  edge  and  a  small  oblique  one  near  apex;  second  with  two  ob- 
long, parallel  black  spots;  tegmina  of  male  transparent  greenish-yellow 
with  green  veins;  those  of  female  greenish-yellow,  pale  yellow  along  the 
fold,  tinged  with  brown  near  base;  legs  dull  brown,  hind  femora  green; 
tarsi  piceous;  body  beneath  brown  with  sides  yellowish-green.  Ovipositor 
dull  brown,  the  tip  black.  Disk  of  thorax  subquadrate.  Wings  scarcely 
surpassing  tegmina,  male,  a  little  longer,  female.  Length  of  body,  $  and 
9,  12 — 15  ^  of  tegmina,  11 — 13;  of  ovipositor,  6  mm.  Width  of  tegmina, 
^  ,  4.5 — 5  mm. 

Delaware  County,  Penn.,  Sept.  29  (Hehard).  Described  from 
Windham  County,  Conn,  and  ranges  from  Gloucester,  Mass.  west 
to  Bloomsburg,  Pa.  and  southwest  to  Raleigh,  N.  Car.  Hart 
(1907,  235)  has  recorded  it  from  northwestern  Illinois  but  (Ms.) 
reports  that  his  specimens  were  not  from  pine  and  their  identifi- 
cation uncertain. 
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Beutenmiiller  (loc.  cit.)  says  of  it:  "Resembles  0.  fasciatus 
but  readily  distinguished  by  the  grass  green  venation.  The  insect 
lives  only  on  pine  trees  and  usually  on  the  higher  branches.  Its 
song  is  a  continuous  soft  and  metallic  reeeeee  with  numerous  un- 
dulations. When  many  individuals  are  heard  together  their 
stridulation  sounds  not  unlike  the  distant  jingling  of  sleigh-bells." 
Fulton  and  Davis  found  it  in  numbers  on  the  pitch  pine.  Pimis 
rigida  Mill,  near  Central  Park,  Long  Island,  and  Davis  on  the  Jer- 
sey or  scrub  pine,  P.  virgin  iana  Mill,  at  Bloomsburg,  Pa.  Fulton 
(1915,  41)  states  that  the  female  deposits  the  eggs  about  3  mm. 
apart  in  regular  rows  in  pine  bark. 
340.     Oecaxthus  latipexxis  Riley,  1881,  61.     Broad-winged  Tree  Cricket. 

Size  large  for  the  genus.  Greenish-white,  male,  pale  yellowish-green, 
female;  occiput  and  eight  or  ten  basal  joints  of  antennae  pinkish,  the  former 
sometimes  with  four  faint  dusky  streaks;  pronotum  often  with  a  median 
dusky  stripe,  darkest  in  front;  tegmina  and  wings  of  female  often  dusky 
at  tips;  legs  white,  knees  yellowish;  hind  femora  with  a  small  dark  spot 
near  tip.  Tegmina  of  male  wider  than  in  any  other  species.  Wings  much 
shorter  than  tegmina,  male,  surpassing  their  tips,  female.  Length  of  body, 
S  and  9,  13—17;  of  pronotum,  3—3.3;  of  tegmina,  $,  13—16,  $,  13—14.5; 
of  wings,  5,  12,  5,  15 — 17;  of  hind  femora,  $  and  $,  10;  of  ovipositor, 
6.5  mm.     Width  of  tegmina,  $ ,  6.5 — 8  mm. 

This,  our  largest  species  of  Oecanthus,  occurs  throughout 
southern  Indiana  but  has  not  as  yet  been  taken  in  the  northern 
half  of  the  State.  It  is  found  mostly  on  shrubs  and  vines  along 
fence  rows,  roadsides,  and  especially  in  thickets  along  the  borders 
of  streams  and  with  us  appears  to  be  most  abundant  in  October, 
though  adults  have  been  taken  the  last  of  August. 

The  known  range  of  0.  hitipennis  is  southern  extending  from 
Long  Island  and  New  Jersey  west  to  Missouri  and  Nebraska  and 
south  and  southwest  to  Georgia  and  Alabama.  Fulton  mentions 
it  from  Michigan  and  Lugger,  without  definite  locality,  in  his 
Minnesota  work.  Riley  records  a  male  from  Columbia,  Texas, 
but  afterward  states  that  it  had  black  marks  on  antennae,  which 
would  preclude  its  being  latipennis. 

The  eggs  of  the  broad-winged  tree  cricket  are  usually  laid  in 
the  pith  of  the  smaller  twigs  of  shrubs  and  vines,  preferably  in 
the  slender  twigs  of  the  wild  and  cultivated  grapes.  Riley  (loc. 
cit.)  has  described  the  method  of  oviposition  as  follows: 

"The  jaws  are  first  used  to  slightly  tear  the  outer  bark.  With  the 
antennae  stretched  straight  forward  and  the  abdomen  bent  up  so  as  to 
bring  the  ovipositor  at  right  angles  with  the  cane,  the  female  then  com- 
mences drilling,  working  the  abdomen  convulsively  up  and  down  about 
twice  each  second.     The  eggs  are  laid  lengthwise  in  the  pith,  but  always  in 
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two  sets,  one  on  each  side  of  the  hole.  The  number  varies  according  to  the 
size  of  the  cane,  and  the  distance  between  the  holes  is  also  variable.  The 
hole  is  usually  filled  up  with  a  white  mucous  secretion,  though  there  is 
very  little  of  it  about  the  eggs.  This  secretion  also  doubtless  serves  to 
facilitate  the  drilling.  The  same  female  will  lay  over  200  eggs,  and  will 
sometimes  puncture  the  same  cane  at  intervals  of  otie-third  of  an  inch  for 
one  and  a  half  feet  or  more." 

The  day  note  of  the  male  of  latipennis  is  louder  than  that  of 
any  other  species.  I  have  heard  it  when  60  feet  distant;  have 
traced  it  up,  and  found  the  musician  beneath  a  leaf  or  on  a  post 
in  the  angle  of  a  rail  fence,  industriously  sounding  his  cymbals. 
The  note  is  kept  up  for  20  to  30  seconds,  and  is  then  succeeded  by 
a  pause  of  about  five  seconds,  when  it  is  begun  once  more.  Riley 
has  written  of  it,  jjrobablj^  of  the  night  song:  ''The  shrill  of 
latipennis  is  continuous  and  recalls  the  trilling  of  a  high-pitched 
dog-whistle  in  the  distance.  The  key  varies,  however,  and  is  some- 
times much  less  high  and  more  musical  than  at  others.  The  com- 
mingled shrill  of  this  species  recalls  also  the  distant  croaking  of 
frogs  in  spring.  The  broad  wings  are  thoroughly  elevated  during 
the  act,  or  even  bent  forward,  and  the  vibration  is  so  rapid  that 
there  appears  to  be  no  motion." 

Fulton  (1915)  states  that  the  song  of  latipennis  is  a  loud  clear 
whistle  with  a  musical  ringing  quality.  The  eggs  are  usually  laid 
in  grapevines,  though  sometimes  in  large  stalks  of  golden-rod 
growing  near  the  vines.  A  single  hole  in  the  outer  woody  layer 
of  the  stem  serves  for  the  deposition  of  from  four  to  twelve  eggs 
which  are  placed  side  by  side  in  the  pith  in  two  groups,  one 
above  and  one  below  the  opening.  ''The  size  of  the  pith  deter- 
mines the  number  of  eggs.  The  grapevine  has  a  small  pith  and 
will  hold  only  two  or  three  eggs  on  a  side,  while  in  the  golden-rod 
as  many  as  six  can  be  found  in  a  single  cluster." 

II.     Neoxabea  Kirby,  1906,  76.     (Gr.,  "near"  +  Xabea.) 

The  principal  characters  separating  this  genus  from  Oecanthiis 
are  given  in  the  generic  key.  In  addition  they  have  the  maxillary 
palpi  with  third  and  fifth  segments  subequal,  each  twice  as  long 
as  fourth;  tegmina  of  female  irregularly  reticulated,  the  oblique 
longitudinal  veins  not  conspicuous;  male  tegmina  with  medias- 
tinal vein  strongly  curved,  the  humeral  angle  wanting;  first  joint 
of  hind  tarsi  unarmed,  the  tarsi  clearly  but  three-jointed,  the 
second  joint  very  short;  anal  cerci  stout,  strongly  sinuate,  only 
half  as  long  as  abdomen.    But  one  species  is  known. 
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341.  Xeoxabea  bipuxctata  (DeGeer),  1773,  523.  Two-spotted  Tree  Cricket. 
Pale  pinkish-brown;  tegmina  of  female  with  two  pairs  of  rather  large 
blackish  spots,  one  near  base,  the  other  at  middle.  Antennae  pale  yellow, 
the  basal  segments  without  black  marks,  the  first  segment  slightly  pro- 
longed at  its  upper  inner  angle,  forming  an  acute  blackish  tooth  (Fig. 
240,  Ji) ;  legs  pale  with  a  pinkish  tinge.  Head  strongly  depressed  between 
the  eyes.  Fronotum  nearly  one-half  longer  than  wide;  subcylindrical  with 
sides  subparallel  to  near  basal  fifth,  then  suddenly  expanded  to  form  a 
much  wider  strongly  pitted  basal  margin,  this  separated  from  the  disk 
proper  by  a  distinct  cross-suture.  Wings  very  long,  protruding  like  tails 
beyond  the  abdomen.  Length  of  body,  $  and  $,  13 — 16;  of  pronotum, 
3.3;  of  tegmina,  11 — 13;  of  wings,  20;  of  hind  femora,  9 — 10;  of  ovipositor. 
6  mm.     Width  of  tegmina,  $  ,  4.5  mm. 

This  long-winged  tree  cricket  appears  to  be  very  scarce,  not 
only  in  Indiana,  but  usually  wherever  found.  Here  it  has  been 
taken  only  in  Vigo  and  Marion  counties,  Aug.  3 — 27.  Its  known 
range  is  southern  and  a  very  wide  one,  extending  in  the  United 
States  from  Connecticut  west  to  Illinois  and  Kansas  and  south 
and  southwest  to  Xorth  Carolina,  Georgia  and  Mississippi.  It  is 
also  recorded  by  Saussure  and  others  from  Mexico  and  Central 
America.  DeGeer's  type  was  from  Pennsylvania.  Morse  (1019a) 
records  it  from  Xew  Canaan,  Portland  and  New  Haven,  Conn., 
Aug.  14 — Sept.  11;  Smith  (1910)  from  various  points  in  New 
Jersey  and  Fulton  (1915)  from  Ohio  and  Kansas.  Near  Cedar 
Point,  Ohio,  it  was  found  by  King  on  oak.  willow  and  wild  grape 
vines  along  the  forest  border  or  standing  isolated  at  the  edge  of 
open  sandy  areas.  R.  &  H,  (1916,  300)  mention  it  as  ''extremely 
retiring,  living  only  in  the  densest  tangles  of  heavy  forest  under- 
growth, where  solitary  examples  can  be  found  only  after  long 
continued  and  vigorous  beating." 

Allard  (1910b)  describing  its  habits  in  north  Georgia  says: 

"This  cricket  prefers  the  dense  leaf-canopy  of  grape-vines,  and  usu- 
ally begins  to  sing  at  nightfall.  It  is  an  intermittent  triller,  and  its  low, 
deep,  mellow  trills,  tr-r-r-r.  continued  only  a  few  seconds,  are  separated  by 
short  intervals.  Its  notes  are  deeper,  stronger,  and  richer  than  those  of 
Oecanthus  angustipennis.  In  tone  quality  they  more  nearly  approach  the 
song  of  Oecanthus  latipennis.  ,This  cricket  is  not  uncommon  at  Thomp- 
son's Mills,  but  usuallj'  congregates  in  small  communities  wherever  con- 
ditions are  favorable,  generally  in  wild  grape-vines  by  the  roadside  or  in 
low  trees  near  dwellings." 

The  genus  Xabea  Riley  (nee.  Walker)  of  my  former  work 
(1903,  453)  and  of  most  American  writers,  was  replaced  by  Neoxa- 
hea  by  Kirby,  who  gave  as  synonyms  of  X.  hi  punctata  (DeG.)  the 
Oecanthus  punctulatus  Fitch  (1856,  415)  and  O.  formosus  Walker 
(1869,  94). 
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Subfamily  VII.  TRIGONIDllN.a:. 
The  Winged  Bush  Crickets, 

Very  small  crickets  of  a  pale  brown,  rarely  blackish  hue,  hav- 
ing the  body  short,  stout;  head  large,  subquadrate,  as  wide  or 
wider  than  pronotum ;  antennae  very  slender,  three  or  more  times 
as  long  as  body;  eyes  rather  large,  subglobose  or  oblong-oval, 
separated  by  twice  or  more  their  own  width ;  pronotum  subquad- 
rate, flat  or  feebly  convex  above,  without  carinae,  its  front  and 
hind  margins  subtruncate;  tegmina  of  male  as  long  as  or  longer 
than  abdomen,  usually  furnished  with  a  prominent  rhomboidal 
tympanum  which  is  not  divided  and  has  only  one  long  curved 
oblique  vein ;  tegmina  of  female  more  narrow,  usually  '  slightly 
shorter  than  abdomen,  the  longitudinal  veins  straight,  prominent, 
usually  connected  by  numerous  alternating  cross  veinlets;  wings 
when  present  often  much  longer  than  tegmina;  fore  and  middle 
legs  slender,  subequal ;  hind  femora  stout,  unarmed  beneath ;  hind 
tibiae  no  longer  than  femora  armed  above  with  three  pairs  of 
long  movable  spines  and  also  near  apex  with  two  long  inner  spurs 
and  three  very  short  outer  ones;  tarsi  slender,  the  basal  joint 
longer  than  the  other  two  united;  second  short,  cordiform,  de- 
pressed, third  very  slender;  subgenital  plate  of  male  conical  or 
scooi)-shaped ;  cerci  short,  very  slender ;  ovipositor  sabre-like,  much 
shorter  than  hind  femora,  compressed,  strongly  curved,  acutely 
pointed. 

But  little  has  been  written  of  the  habits  of  these  little  crickets. 
The  species  are  all  hygrophilous  in  habitat,  living  for  the  most 
part  on  the  foliage  and  stems  of  tall  grasses  and  weeds  and  low 
shrubs  along  the  margins  of  ponds,  lakes  ditches  and  streams. 
None  of  them  are  ever  numerous  enough  to  do  much  damage,  the 
plants  on  which  they  dwell  being  of  little,  if  any  economic  value. 

Four  genera  represent  the  subfamily  in  our  territory.  The 
literature  pertaining  to  them  is  scant  in  quantity  and  widely 
scattered,  the  following  being  the  most  important:  Uhler,  1864; 
Saussure,  1874,  361,  1878,  598;  Bh^tchley,  1903;  Rehn,  1903f; 
E.  &  H.,  1912c,  1916,  300 ;  Hebard,  1915b. 

KKY    TO   EASTERX   GENERA   OF   TRIGONIDIIN^. 

a.     Last  joint   of  maxillary   palpi   club-shaped;    basal  joint   of   antennae 

wider  than  long;  pronotum  subquadrate,  as  wide  as  or  wider  than 

long;  color  never  red  and  dark  brown. 

6.     Interocular  area  convex,  vertex  strongly  declivent;  eyes  subrotund, 

deeper  than  long;   color  in  life  dull  yellow  or  pajp  to  dusky 

brown. 
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c.     Front  tibiae  witli  an  auditory  opening  on   one  or  both  faces; 

males  with  a  large  stridulating  area;   larger,  length  of  body, 

male,  4.5  or  more  mm.  I.     Axaxipha. 

cc.     Front  tibiae  without  an  auditory  opening;  males  with  a  minute 

stridulating  area;  smaller,  length  of  body,  male,  4  mm. 

II.      FaLCICL'LA. 

6b.  Interocular  area  strongly  flattened,  vertex  but  little  declivent; 
eyes  compressed,  longer  than  deep;  color  in  life  pale  greenish- 
yellow.  III.      CVRTOXIPHA. 

aa.  Last  joint  of  maxillary  palpi  lobate,  deeply  concave;  basal  joint  of  an- 
tennae longer  than  wide;  pronotum  subcylindrical,  longer  than  wide; 
head  and  thorax  red,  tegmina  dark  brown.        IV.     Phylloscyrtus. 

I.  Anaxipha  Saussure,  1874,  370.  (Gr.,  "upraised"  -f-  "sword.") 
Yerv  small  brown  or  dusky  crickets  having  the  head  vertical ; 
front  oblique,  declivent  and  forming  a  protuberance  between  the 
antennae;  ocelli  very  small,  arranged  in  a  triangle;  antennae  ex- 
cessively long,  setaceous;  last  joint  of  maxillary  palpi  longer  than 
the  one  preceding,  its  apex  dilated  and  truncate;  pronotum  short, 
broad,  bearing  numerous  erect  stiff  hairs;  tegmina  of  male  with 
dorsal  field  very  wide,  their  tips  rounded ;  the  speculum  on  apical 
half  prominent,  undivided  by  a  cross  nerve;  tegmina  of  female 
more  narrow  and  closely  embracing  the  sides  of  abdomen;  wings 
either  absent  or  present  and  nearly  twice  as  long  as  tegmina ;  legs 
long,  pubescent;  front  tibiae  with  hearing  organ  present  on  both 
faces  in  winged  forms,  on  outer  face  only  in  wingless  forms; 
spines  of  hind  tibiae  usualh'  much  longer  than  the  spaces  between 
their  bases.  Other  characters  those  of  the  subfamily.  The  genus 
is  mostly  tropical  in  distribution,  five  nominal  species  being  re- 
corded from  the  eastern  and  southern  states. 

KEY   TO  EASTERN   SPECIES    OF   .\XAXIPHA. 

o.  Ovipositor  one-half  as  long  as  hind  femora;  hind  femora  of  male 
longer  than  tegmina,  in  fresh  specimens  with  a  dark  stripe  along  the 
lower  half  of  outer  face  in  both  sexes.  342.     exigua. 

aa.     Ovipositor  distinctly  less  than  one-half  the  length  of  femora;  hind  fe- 
mora of  male  shorter  than  tegmina,  without  a  dark  stripe. 
b.     Color  a  uniform  pale  brown,  usually  without  distinct  dark  mark- 
ings on  head  or  tegmina;   form  compact.  343.     pulicaria 
66.     Color  blackish  or  dusky  brown  or  head  with  dark  stripes;   form 
more  elongate,  less  compact, 
c.     Sides  of  body  without  a  prominent  dark  brown  stripe;  spurs  of 
hind  tibiae  longer  than  the  spaces  between  their  bases;  form 
very  slender, 
d.     General  color  pale  brownish-yellow;  occiput  usually  with  two 
dark  stripes  which  extend  downward  onto  face. 

343a.     ^^TTATA. 
dd.     General  color  dusky  or  smoky  brown.  344.     scia. 
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cc.  Sides  of  body  with  a  wide  dark  brown  stripe,  extending  from 
eye  back  along  sides  of  thorax  and  including  the  lateral  field 
of  tegmina  and  exposed  portion  of  wings  when  at  rest;  spines 
of  hind  tibiae  shorter  than  the  spaces  between  their  bases. 

345.      IMITATOR. 

342.     Anaxipha  exigua  (Say),  1825,  309,     Say's  Bush  Cricket, 

Dull  yellowish-brown  or  clay  yellow;  head  and  pronotum  in  fresh 
specimens  dark  reddish-brown;  face  usually  with  three  stripes  and  dots 
and  dashes  of  reddish-brown;  tegmina  and  legs  pale  brown;  spines  of  hind 
tibiae  with  bases  and  tips  dusky;  abdomen  of  male  blackish;  of  female^ 
dark  brown,  paler  on  sides;  ovipositor  dark  brown,  paler  at  tip.  Pronotum 
about  one-fourth  wider  than  long.  Tegmina  of  male  but  slightly  surpass- 
ing tip  of  abdomen.  Other  characters  as  in  key.  Length  of  body,  $, 
5—6,  $,  6—7;  of  antennae,  ^,32;  of  tegmina,  $ ,  4—4.5,  $,  3—3.5;  of  hind 
femora,  $  and  $,6;  of  ovipositor,  3.5 — 4  mm.  (Fig.  244.) 

This  handsome  little  cricket  occurs  in  numbers  in  suitable  lo- 
calities throughout  Indiana.  In  the  northern  counties  it  is  found 
among  the  sphagnum  mosses  growing  in  dense  tamarack  swamps, 
and  also  on  the  shrubs  about  the  margins  of  lakes  and  marshes. 
Farther  south  it  is  often  very  abundant  on  the  leaves  and  stems 
of  the  arrow  alum,  cat-tail  flags,  button-bush  and  other  serai - 
aquatic  plants.  It  is  very  active  and  difficult  to  capture,  and,  on 
account  of  its  small  size,  is  doubtless  overlooked  in  many  locali- 
ties where  it  occurs  in  numbers.  In  central  Indiana  it  reaches 
maturity  about  August  1st,  and  exists  until  after  heavy  frosts. 
Unlike  the  Nemobids,  which  it  most  closely  resembles,  it  is  never 
found  on  the  ground,  but  clings  to  the  stems  of  bushes  and  grasses, 
a  few  feet  above  the  surface.  No  long-winged  individuals  have 
been  taken  in  Indiana  but  R,  &  H,  (1916)  have  recorded  several 
from  other  states  and  note  that  they  have  open  "auditory  fora- 
mina" on  both  faces  of  fore  tibiae,  while  the  brachypterous  speci- 
mens have  them  only  on  the  outer  face  of  the  tibiae. 

This  is  our  largest  and  most  widely  distributed  Anaxipha.  its 
known  range  extending  from  southern  New  England  west  to  Min- 
nesota and  Nebraska  and  south  and  southwest  to  Jacksonville, 
Fla.  and  Brownsville,  Texas.  Say's  types  were  from  Missouri 
and  the  species  has  been  many  times  recorded  as  A.  jjulicaria 
Burm. 

In  New  England  exigua  is  recorded  only  from  Westbrook, 
Conn.,  where  it  occurs  in  tangled  vegetation  on  or  near  salt 
marshes.  Davis  (1889)  says  that  on  Staten  Island  "it  is  not  un- 
common along  the  ditches  in  the  salt  meadows  where  the  high 
tide  bushes,  Iva  frtifescens  L„  grow.  It  clings  from  six  inches  to 
a  foot  up  the  stems  and  its  song  has  a  particular  silvery  tone."  In 
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Virginia  Fox  found  it  on  Scirpus  americana  Pers. 
in  a  tidal  marsh.  Allard  (1910b)  describes  the 
habits  and  nots  of  exigua  in  north  Georgia  as  fol- 
lows: ''This  pretty  cricket  is  very  active,  and 
not  readily  captured  in  its  natural  hiding  places 
in  the  dense  vegetation  of  wet  situations.  Its 
notes  are  a  faint,  shrill,  prolonged  tinkling 
ti-ti-ti-ti-ti-ti-ti-ti.  Dwelling  in  almost  impene- 
trable tangles,  it  is  exceedingly  difficult  to  sep- 
arate the  notes  of  the  single  singer  from  among 
the  tiny  tinkling  medley  which  seems  to  pervade 
the  atmosphere  of  the  locality.  This  cricket  is 
musical  by  day  and  at  night." 
343.     AxAxiPHA  PULICABIA  (Burmeister ) ,  1838,  732. 

Pale  brownish-yellow,  often  with  a  slight  infusca- 
tion  on  head,  pronotum  and  hind  femora;  basal  dorsal 
segments  of  abdomen  brown.  Pronotum  more  than  one- 
half  wider  than  long,  distinctly  widening  from  apex  to 
base.  Tegmina  much  longer  and  narrower  than  in 
exigua,  reaching  2  to  4  mm.  beyond  tip  of  abdomen, 
male,  to  its  tip,  female.  Tympanum  of  male  one-half 
or  more  longer  than  its  width.  Other  characters  as  in 
key.  Length  of  body,  $,  4.5 — 5;  of  tegmina,  ^ ,  5,  $, 
3;  of  hind  femora,  $  and  $,  4 — 5;  of  ovipositor 
2.2  mm. 


Fig.       244. 
male,        much 
larged. 

(After  Lugger.) 


Fe- 
en- 


This  small  compact  Gryllid  has  been  taken 
by  me  at  Dunedin,  Fla.,  where  it  was  found 
in  small  numbers  in  March  on  the  low  herb- 
age of  a  recently  cleared  garden  tract  in  the  midst  of  a  dense 
hammock.  There  it  occurred  in  company  with  Acrydium  areno- 
sum  hlatchleyi  and  other  ground  frequenting  Orthoptera.  A  single 
male  was  taken  Feb.  7  on  Hog  Island  while  sweeping  low  shrubs, 
and  another  at  Lakeland  Feb.  16,  from  between  the  stems  and 
leaf  sheaths  of  a  saw-grass.  It  was  described  from  Jamaica,  is 
known  also  from  Mexico  and  in  this  country  from  Raleigh,  N.  Car. 
southwest  to  Brownsville,  Tex.  In  Florida  it  has  been  taken  by 
others  at  Gainesville,  Miami,  Sand  Point  and  Ft.  Reed,  Scudder's 
types  of  Cyrtoxipha  delicatula  (1877a,  82)  from  Ft.  Reed  having 
been  based  on  the  long-winged  form  of  A.  pulicaria  as  shown  by 
R.  &  H.  (1912c.)  It  dppears  to  be  much  less  thamnophilous  in  hab- 
its than  exigua  being  more  often  found  in  tangles  of  low  grasses, 
weeds  and  vines  in  moist  woods  and  on  the  edges  of  the  salt 
marshes. 
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343a.     Anaxipha  pulicakia  vittata  (Bolivar),  1888,  159. 

Differs  from  pulicaria  by  its  smaller,  more  slender  form,  usually  dis- 
tinctly striped  occiput  and  face  and  by  having  tlie  spines  of  hind  tibiae 
more  closely  spaced.  The  under  side  of  abdomen  is  often  wholly  black. 
Wings  in  macropterous  examples  exceeding  the  tegmina  by  4  mm.  Length 
of  body,   $,  4 — 4.5;  of  tegmina,  4;  of  wings,  8;  of  hind  femora,  4  mm. 

A  West  Indian  form  known  in  this  country  from  Albany,  Ga. 
and  Atlantic  Beach,  Punta  Gorda  and  Key  West,  Fla.  From  the 
specimens  examined  at  Philadelphia  it  appears  to  be  only  a  slen- 
der variety  of  A.  pulicaria,  the  dark  stripes  of  occiput  and  face 
being  often  absent,  w^hile  in  pulicaria  they  are  sometimes  evident 
on  the  occiput.  It  occurs  in  similar  habitats  as  pulicaria  and,  like 
that  species,  in  both  the  macropterous  and  brachypterus  forms. 
K.  &  H.  (1916,  305)  state  that  the  individuals  devoid  of  black 
marks  "can  only  with  difficulty  be  separated  from  small  individ- 
uals of  pulicaria,  which  species  is,  however,  appreciably  more 
robust." 
344.     Anaxipha  scia  Hebard,  1915b,  465. 

Dull  clay-yellow,  clouded  with  smoky  brown;  occiput  dusky  brown, 
the  lower  face  of  vertex  with  a  very  narrow  pale  median  stripe;  tegmina 
nearly  uniform  smoky  brown;  femora  dull  yellow  with  dark  blotches;  api- 
cal fourth  of  hind  femora  and  entire  tibiae  pale  dull  yellow.  Basal  joint 
of  hind  tarsi  equal  in  length  to  the  longest  tibial  spine;  legs  longer  and 
more  slender  than  in  vittata.  Cross  veinlets  of  female  tegmina  more  dis- 
tinct than  in  pulicaria.  Length  of  body,  $  and  $,  5.2;  of  tegmina,  $, 
4.5,   $,  3.3;  of  hind  femora,  4.7;  of  ovipositor,  .2.7  mm.   (Fig.  245,  a.) 

Described  and  known  from  three  specimens  taken  "from  among 
the  roots  above  black  muck,  sodden  leaves  and  tidal  litter  in  a  red 
mangrove  swamp  on  the  edge  of  Brickell's  Hammock,  Miami,  Fla., 


Fig.   245.     a,  Anaxipha  scia,   male;  b  and  c,  A.   imitator,  male  and  female,    X    4- 
(After  Hebard.) 
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^larch  15 — 16."      (Hehard.)     A  large  series  may  perhaps  show 

that  this  is  but  a  color  form  of  pulicaria  due  to  its  peculiar 

habitat. 

345.     AxAxiPHA  IMITATOR  (Saussure),  1878,  487. 

Elongate-oblong.  Dull  smoky  brown;  sides  of  body  with  a  solid  dark 
brown  stripe  as  described  in  key;  lower  face  with  a  wide,  V-shaped  choc- 
olate-brown mark,  often  also  a  narrow  reddish-brown  oblong  one  between 
the  antennae;  occiput  and  pronotum  with  dusky  blotches.  Pronotum  dis- 
tinctly widening  from  apex  to  base,  the  latter  in  male  nearly  twice  the 
width  of  former;  tegmina  surpassing  abdomen  2 — 3  mm.,  exceeded  by 
wings  4 — 5  mm.  in  both  sexes.  Hind  femora  and  tegmina  reaching  tip  of 
ovipositor  in  female.  Basal  joint  of  hind  tarsi  more  than  twice  the  length 
of  the  other  two  united.  Ovipositor  stout,  feebly  curved,  very  acute. 
Length  of  body,  $,  5.3 — 6.2,  $,  4.7 — 5.4;  of  tegmina,  $,  5 — 5.4,  $,  4.4 — 
4.7;  of  wings.  $,  7.7 — 8.6,  $,  7.4 — 7.8;  of  hind  femora,  $  and  $,  4.3 — 5; 
of  ovipositor,  2 — 2.5  mm.  (Fig.  245,  b,  c.) 

Miami,  Fla.,  March  15 — 16  {Hehard.)  A  Cuban  species  taken 
in  numbers  by  Hebard  (1915b),  "on  the  narrow  border  of  sloi)ing 
ground  between  the  jungle  of  Brickell's  Hammock  and  the  red 
mangrove  swamp.  There,  on  the  ground  among  a  litter  of  the 
dried  leaves  of  the  species  of  wild  coffee,  Psijchotria  undnta  Jacq., 
individuals  were  found  jumping  and  flying  nimbly  about.  They 
never  flew  more  than  a  foot  or  two  from  the  ground,  in  flight 
suggesting  numerous  species  of  small  tropical  roaches.  At  11 
A.  M.  on  a  cloudy  day  with  temperature  70°,  the  few  specimens 
beard  stridulating  emitted  a  trilling  note,  not  loud  but  penetrat- 
ing, the  trills  lasting  one  to  two  seconds,  with  the  normal  interval 
between  a  little  less  than  one  second.  This  song  was  not  nearly  as 
tinkling  as  that  of  Cyrtoxipha  giindlachi,  but  still  pleasant  to 
the  ear." 

II.  Falcicula  Rehn,  1903f,  258.  (Gr.,  "sickle"  +  "little.") 
Very  small  bush  crickets  closely  allied  to  Anaxipha,  but  hav- 
ing the  terminal  joint  of  palpi  triangular  with  apex  squarely 
truncate;  stridulating  organ  of  male  much  smaller,  confined  to 
the  basal  fourth  of  the  tegmen,  the  stridulating  vein  short,  trans- 
verse; cross  veinlets  of  female  tegmen  wanting;  hind  femora  very 
short  and  stout;  subgenital  plate  of  male  conical,  scoop-shaped; 
cerci  elongate,  tapering,  reaching  the  tips  of  hind  femora.  One 
species  is  known. 
34C.     Falcicula  hebardi  Rehn,  1903f,  258.     Hebard's  Bush  Cricket. 

Oblong,  compact,  robust.  Uniform  pale  yellowish-brown ;  pronotum 
often  with  a  very  narrow  pale  median  line.  Antennae  about  twice  the  length 
of  body;  pronctum  nearly  one-half  wider  than  long,  both  it  and  head  with 
numerous  stout-erect  bristles;  tegmina  slightly  surpassing  abdomen,  male. 
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reaching  base  of  ovipositor,  female,  their  tips  subtruncate.  Wings  want- 
ing. Ovipositor  stout,  strongly  curved,  very  minutely  serrate.  Length  of 
body,  $,4,  9,  4.5 — 5;  of  tegmina,  2.5;  of  hind  femora,  3.2;  of  ovipositor, 
1.5  mm. 

This,  one  of  the  smallest  of  our  eastern  Orthoptera,  was  de- 
scribed from  Thomasville,  Ga.  and  ranges  from  Atlantic  Co.,  N. 
Jersey  south  and  southwest  to  Beaumont  and  Dickinson,  Texas. 
In  Florida  it  has  so  far  been  recorded  only  from  two  stations.  At 
Gainesville  it  was  found  in  numbers  by  R.  &  H.  (1907)  in  the 
wire  grass  in  long-leaf  pine  woods,  while  at  Pine  Island,  Hebard 
found  a  single  pair  in  similar  habitat.  It  probably  occurs  in  suit- 
able environment  throughout  the  northern  portion  of  the  State. 
Wherever  found  it  has  been  taken  mainly  among  the  wire  grass 
and  fallen  pine  needles  of  dry  open  pine  woods,  where  its  colors 
harmonize  perfectly  with  its  surroundings.  The  Cuban  record  of 
Kehn  (1909)  was  an  error,  based  on  a  specimen  of  Anaxipha 
vittata. 

III.  Cyrtoxipha  Saussure,  1874,  373.    (Gr.,  "curved"  +  "sword.") 

Very  small  slender-bodied  bush  crickets  possessing  the  charac- 
ters given  in  the  generic  key,  and  having  the  head  longitudinal, 
broadly  flattened  between  the  eyes;  last  joint  of  maxillary  palpi 
shorter  than  fourth,  expanding  very  strongly  from  base  to  apex, 
the  latter  squarely  truncate;  pronotum  much  narrowed  in  front; 
wings  always  present  and  prolonged  in  the  form  of  a  tail  or 
queue;  front  tibiae  slightly  enlarged  at  base,  with  auditory  fora- 
men present  on  both  faces;  hind  femora  very  slender;  spines  of 
hind  tibiae  very  delicate  and  but  slightly'  longer  than  the  spaces 
between  their  bases. 

KEY  TO  EASTERN  CYRTOXIPHA. 

a.     Ovipositor  shorter,  more  slender,  not  surpassing  tips  of  hind  femora, 
its  teeth  acute;  size  somewhat  smaller,  form,  more  slender. 

347.      GUNDLACHI. 

aa.     Ovipositor  longer  and  stouter,  distinctly  surpassing  tips  of  hind  fe- 
mora, its  teeth  bluntly  rounded;  size  larger,  form  stouter. 

347a.      COLUMBIANA. 

347.  Cyrtoxipha  gundlachi  Saussure,  1874,  373.  Gundlach's  Bush  Cricket. 
Uniform  pale  green  fading  to  brownish-yellow;  tips  of  tibial  spines 
and  apical  half  of  ovipositor  blackish.  Pronotum  one-third  broader  at  base 
than  apex,  its  greatest  width  one-half  more  than  its  length.  Tegmina  in 
both  sexes  surpassing  abdomen  2 — 3  mm.,  exceeded  by  wings  the  same  dis- 
tance, those  of  males  hyaline  with  tympanum  and  subapical  spectrum  much 
as  in  Anaxipha  exigua;  those  of  female  with  cross  veinlets  distinct,  not 
prominent,  the  tips  narrowly  rounded.     Hind  femora  slightly  surpassing 
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tips  of  tegmina.  Length  of  body,  $,  5.5 — 6,  9,  6 — 6.5;  of  tegmina,  $, 
4.5 — 5.5,  $,  5.5—6.3;  of  hind  femora,  $,  3.8—4,  $,  4.2—4.7;  of  ovipositor, 
2.6—3  mm. 

Ormond,  Lakeland,  Lake  Okeechobee,  Ft.  Myers,  Cape  Sable, 
Key  West  and  Diinedin,  Fla.,  Oct.  26— Apr.  13  {W.  S.  B.)  Re- 
corded from  many  localities  in  the  southern  two-thirds  of  Florida 
by  other  collectors.  About  Dunedin  both  nymphs  and  adults  oc- 
cur throughout  the  winter  being  often  beaten  from  the  low 
branches  of  oak  and  bayberry  into  an  umbrella,  where  their  move- 
ments are  so  agile  that  they  are  captured  with  difficulty.  They 
occur  for  the  most  part  on  shrubs  in  the  vicinity  of  ponds  and 
lakes  and  about  the  borders  of  wet  hammocks,  though  a  number 
have  been  taken  from  mangrove  and  other  shrubs  on  Hog  Island. 

In  the  United  States,  typical  gumllachi  is  known  only  from 
Florida,  Ormond  and  Silver  Springs  being  its  most  northern  sta- 
tions. It  is  said  by  R.  &  H.  (1916)  to  be  widely  distributed  in 
the  West  Indies  and  known  from  Central  and  northern  South 
America.  Hebard  (1915b)  states  that  in  March  "the  very  pleas- 
ant tinkling  song  of  gundlachi  is  to  be  heard  everywhere  on  warm 
evenings  about  Miami." 
347a.     Cybtoxipha  guxdlachi  columbiaxi  Caudell,  1907b,  237. 

Differs  from  typical  gundlachi  only  by  the  characters  given  in  key. 
The  average  size  is  perhaps  a  little  larger,  but  not  greater  than  the  larg- 
est individuals  of  gundlachi.  Length  of  body  to  apex  of  tegmina,  $  and 
$,  8.5;  of  pronotum,  1.5;  of  tegmina,  5.6 — 6.8;  of  wings,  7.3 — 9.4;  of  hind 
femora,  5 — 5.8;  of  ovipositor,  3.2 — 3.6  mm. 

Orlando,  Fla.,  August  2  (Cotton)  ;  Ft.  Monroe,  Va.  (Davis.) 
I  regard  this  as  a  northern  race  of  C.  gundlachi,  the  only  differ- 
ence of  any  note  being  in  the  size  and  armature  of  the  ovipositor. 
The  cross-veinlets  of  the  female  tegmina,  one  of  the  characters 
used  in  its  separation,  are  as  numerous  and  almost  as  prominent 
in  some  females  of  gundlachi  as  in  the  northern  form.  Caudell's 
t^pes  of  columhiana  were  from  Washington,  D.  C.  and  Falls 
Church,  Va.  and  its  known  range  extends  from  those  points  south 
and  southwest  to  Dallas  and  Doucette.  Texas.  From  Florida  it 
has  been  previously  recorded  only  from  Atlantic  Beach.  Of  its 
habits  R.  &  H.  (1916)  say:  "The  species  is  thamnophilous  and 
dendrophilous  and  has  never  been  found  in  the  least  abundant. 
Its  small  size  and  retiring  habits  make  it  a  very  difficult  insect 
to  collect."  It  occurs  on  shrubs  and  small  trees,  usually  near 
water. 

Allard  (1910b)  says  of  its  song  as  noted  at  Thompson's  Mills, 
Ga. :    "I  have  never  heard  it  singing  less  than  six  or  seven  feet 
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from  the  ground.  I  found  it  abundant  on  the  foliage  of  peach 
trees  and  the  tallest  oaks,  also  in  the  low  trees  and  grape  vines 
and  very  active  so  that  it  is  not  easily  taken.  Its  notes  are  very 
brief,  exceedingly  high  pitched  trills  which  are  uttered  rapidly 
and  persistently  by  day  and  by  night.  It  is,  however,  more  strict- 
ly a  night  singer  and  its  great  chorus  begins  late  in  the  after- 
noon and  continues  far  into  the  night.  Once  begun  it  is  impos- 
sible to  single  out  a  note;  the  evening  atmosphere  everywhere  be- 
ing seemingly  filled  with  an  indistinguishable  silvery  trilling." 

IV.     Phylloscyrtus  Guerin,  1844,  333.  (Gr.,  "leaf"  +  "curved.") 

Head  wider  than  pronotum,  strongly  flattened  and  declivent 
between  the  eyes ;  vertex  broad,  rounded  into  the  face ;  eyes  prom- 
inent, wider  than  deep;  ocelli  wanting;  maxillary  palpi  stout, 
terminal  joint  very  large,  spoon-shaped,  deeply  and  widely  con- 
cave above,  fourth  joint  small,  triangular;  pronotum  as  in  key, 
its  lateral  lobes  longer  than  deep,  their  lower  margin  nearly 
straight,  recurved;  tegmina  leathery  in  texture,  slightly  exceed- 
ing the  abdomen  in  both  sexes;  stridulating  organ  of  male  much 
as  in  AnaxipJia;  alternate  longitudinal  veins  of  female  tegmina 
more  prominent,  cross  veinlets  absent;  wings  slightly  shorter 
than  tegmina;  fore  tibias  with  a  tympanum  on  both  faces;  hind 
tibiae  shorter  than  the  femora,  their  spines  shorter  than  the  inter- 
spaces; subgenital  plate  of  male  short,  conical;  ovipositor  as  in 
Anawipha.  An  American  genus,  14  species  being  listed  by  Kirby, 
only  one  of  which  occurs  with  us,  the  others  inhabiting  Mexico 
and  South  America. 

348.     Phylloscyrtus     pulchellus     Uhler,     1864,     544.     Handsome    Bush 

Cricket. 

Head  and  pronotum  bright  crimson  red;  recurved  lower  margin  of 
lateral  lobes  yellow;  antennae  twice  the  length  of  body,  blackish  at  base 
and  tip,  the  middle  portion  yellowish;  palpi  bluish-black;  dorsal  field  of 
tegmina  reddish-  or  chocolate-brown,  the  sides  black  with  paler  nervules; 
cerci  and  legs  pale  yellow;  abdomen  shining  black.  Ovipositor  brown, 
paler  at  base.  Head  and  pronotum  finely  and  closely  punctate.  Structural 
characters  under  the  genus  heading.  Length  of  body,  $  and  $,  6 — 7;  of 
tegmina,  5.5;  of  hind  femora,  5.2 — 6;  of  ovipositor,  3.2 — 3.5  mm. 

This  handsome  varicolored  little  cricket  occurs  in  small  num- 
bers in  the  southern  half  of  Indiana,  but  has  not  been  taken  north 
of  Marion  County.  It  reaches  maturity  about  mid-August  and 
occurs  on  low  shrubs  and  vines  about  the  margins  of  ponds  and 
marshes,  being  especially  partial  to  the  foliage  of  the  button- 
bush,  Cephalanthiis  occidentalis  L.    When  approached  cautiously 


SUBFAMILY   VIII. ENEOPTERIN\E. 


73t 


it  may  often  be  seen  vibrating  its  large  maxillary  palpi  in  a  rapid 
and  curious  manner,  Uhler's  types  were  from  Maryland  where 
be  said  it  ''was  found  quite  abundantly  amongst  the  grass  and 
low  bushes  near  ditches  and  jumps  about  with  great  rapidity." 

The  known  range  of  P.  pnlchelhis  extends  from  Staten  Island, 
X.  Y.,  west  to  central  Indiana,  Kentucky  and  Illinois  and  south 
and  southwest  to  central  Florida  and  northern  Georgia.  In 
Florida  it  appears  to  be  very  scarce,  having  been  taken,  as  far  as 
known,  only  at  Jacksonville,  Monticello,  Gainesville  and  Sanford. 
01  its  habits  on  Staten  Island  Davis  (1896)  says:  ''It  commonly 
occurs  on  bushes  and  young  trees  and  is  often  discovered  on  the 
sweet  gum.  If  there  is  a  dead  curled  leaf  on  the  branch  a  male 
cricket  will  crawl  within  the  chamber  thus  formed  and  sing.  This 
is  particularly  the  case  on  chilly  days  in  the  fall." 

Allard  (1910b)  writing  of  pulchellus,  as  noted  at  Thompson's 
Mills,  Ga.,  says: 

"This  pretty  cricket  dwells  on  shrubbery  usually  within  two  or  three 
feet  of  the  ground,  and  is  musical  both  by  day  and  at  night.  It  is  most 
abundant  in  low  grounds  bordering  streams,  although  I  have  occasionally 
found  it  in  thickets  in  upland  situations,  and  even  in  the  foliage  of  as- 
ters and  cotton  plants.  Its  song  is  a  weak,  high-pitched  trill  recalling 
that  of  Oecanthus  guadripunctatus.  although  not  as  smooth  and  as  uniform 
in  tone.  Heard  close  at  hand,  the  trill  is  wavering,  irregular,  with  an  at- 
tendant unmusical  shuffling  or  scraping  of  the  wings,  as  if  these  were 
rather  slowly  and  loosely  vibrated  upon  each  other.  During  the  act  of 
singing  the  tegmina  are  elevated  almost  perpendicular  to  the  back,  as  is  the 
habit  in  Oecanthus,  a  rather  unusual  procedure  for  almost  all  our  other 
species  of  crickets." 

Subfamily  VIII.    ENEOPTERINJE. 

The  Larger  Brown  Bush  Crickets. 

Crickets  of  medium  size  and  usually  slender  form,  having  the 
body  and  legs  finely  pubescent;  head  as  wide  or  wider  than 
pronotum;  occiput  convex;  vertex  forming  a  blunt  oblong  pro- 
tuberance between  the  basal  joints  of  antennae ;  this  bearing  near 
its  middle  the  anterior  ocellus  and  near  its  base  each  side  one  of 
the  other  two;  eyes  widely  separated,  rather  small,  not  promin- 
ent; antennae  setaceous,  not  more  than  three  times  the  length  of 
body;  pronotum  subquadrate;  tegmina  not  usually  reaching  the 
tip  of  abdomen ;  wings  present,  usually  concealed  by  the  tegmina ; 
fore  and  middle  legs  slender,  their  tibiae  and  femora  unarmed, 
the  basal  joint  of  their  tarsi  but  little  if  any  longer  than  the  third ; 
hind  femora  only  moderately  enlarged ;  hind  tibiae  armed  above 
on  each  margin  with  six  to  eight  rather  slender  spines  with  small 
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teeth  between  them,  also  with  three  long  inner  and  three  short 
outer  subapical  spurs;  basal  joint  of  hind  tarsi  stout,  usually 
longer  than  the  second  and  third  united;  second  joint  small, 
flattened,  dilated  and  bilobed ;  subgenital  plate  of  male  triangular^ 
conical  and  scoop-shaped;  cerci  long,  slender,  tapering,  very 
bristly;  ovipositor  as  in  key,  its  apex  slightly  enlarged.  Kirby 
(1906)  recognized  49  genera  as  belonging  to  this  subfamily.  These 
are  mostly  found  in  the  Old  World,  only  three  being  represented 
in  the  eastern  States. 

KEY   TO   EASTERN    GENEBA   OF  ENEOPTEBIN^. 

a.     Tegmina  of  male  with  a  stridulating  organ;  foie  tibiae  with  a  hearing 
organ;  length  of  body  less  than  20  mm. 
&.     Fore  tibiae  with  an  auditory  organ  on  inner  face  only;   tegmina 
rarely  surpassing  tip  of  abdomen;  wings  rudimentary  or  shorter 
than  tegmina;   terminal  joint  of  maxillary  palpi  at  least  one- 
third  longer  than  the  one  preceding.  I.     Hapithus. 
6&.     Fore  tibiae  with  auditory  organ  on  both  faces;   tegmina  in  both 
sexes  surpassing  the  abdomen;    wings  slightly  surpassing  the 
tegmina;  terminal  joint  of  maxillary  palpi  but  little  longer  than 
the  fourth.                                                                     II.     Obochabis. 
aa.     Tegmina  of  male  without  a  stridulating  organ;  fore  tibiae  without  a 
hearing  organ;   length  of  body  23  or  more  mm.       III.     Tafalisca. 

I.  Hapithus  Uhler,  1864,  546. 
In  addition  to  characters  given  in  key  the  species  of  Hapithus 
have  the  head  almost  globular,  narrower  than  base  of  pronotum ; 
antennae  about  three  times  the  length  of  body,  their  basal  joints 
much  thickened  and  cylindrical;  maxillary  palpi  with  last  seg- 
ment enlarged  at  tip,  obliquely  truncate;  pronotum  short,  nar- 
rower in  front  than  behind,  the  lateral  angles  rounded,  front  and 
hind  margins  truncate;  tegmina  of  male  with  humeral  vein 
I'rominent,  forming  a  carina  along  the  humeral  angle;  those  of 
female  with  anastomosing  oblique  veins  and  veinlets ;  wings  rudi- 
mentary; hind  femora  quite  broad,  though  but  little  thickened. 
Three  species  of  the  genus  are  known  from  our  territory,  one  be- 
ing an  adventive  only. 

KEY  TO  EASTEBN   SPECIES   OF  HAPITHUS. 

a.     Form    short,    robust;    tegmina    covering    three-fourths    or    more    of 
abdomen. 
6.     Antennae  not  or  very  faintly  annulate   with  fuscous;    pronotum 
and  tegmina  a  nearly  uniform  pale  brown.   (Native  species.) 

349.      AGITATOB. 

&&.  Basal  half  of  antennae  distinctly  annulate  with  fuscous;  head, 
thorax  and  tegmina  thickly  and  irregularly  sprinkled  with  fus- 
cous markings;  much  larger  and  more  robust.     (Adventive.) 

'     '■  VAGUS. 
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aa.     Form  elongate,  rather  slender;  tegmina  covering  less  than  two-thirds 
of  abdomen.  350.     brevipexnis.  ' 

349.     Hapithus  agitator  Uhler,  1864,  546.     Restless  Bush  Cricket. 

Short,  compact,  robust.  Pale  brownish-yellow  or  dull  reddish-brown, 
a  narrow  line  along  the  humeral  vein  of  tegmina,  especially  in  male,  often 
yellow;  face,  tegmina  and  femora  of  female  sometimes  flecked  with  small 
fuscous  dots;  hind  femora  often  tinged  with  fuscous;  occiput,  pronotum 
and  all  the  femora  rather  thickly  clothed  with  prostrate  brownish-yellow 
hairs.  Pronotum  feebly  widening  from  apex  to  base.  Tegmina  covering 
three-fourths  or  more  of  abdomen,  female,  usually  reaching  its  tip,  male. 
Ovipositor  nearly  as  long  as  hind  femora,  very  slender,  feebly  curved,  its 
tip  black,  but  slightly  enlarged,  crenulate  beneath.  Length  of  body,  $, 
9 — 10,  9,  10 — 14;  of  pronotum,  $,  1.5 — 2,  $,  2 — 2.5;  of  tegmina,  $,  5.5 — 
6.5,  $ ,  6 — 9 ;  of  hind  femora,  $ ,  7.5 — 9,  $  ,7.5 — 11 ;  of  ovipositor,  7 — 10  mm. 

In  Indiana  this  modest  brown  bush  cricket  has  been  taken 
only  in  the  southwestern  counties  from  Terre  Haute  to  the  Ohio 
River,  the  adults  occurring  from  August  to  November,  In  Vigo 
Co.  the  first  ones  discovered  were  on  the  slender  twigs  of  some 
prickly-ash  shrubs  which  grew  in  a  damp  upland  woods.  The 
place  was  visited  a  number  of  times  and  the  crickets  were  always 
f(  und,  perfectly  motionless,  and  immediately  above  or  below  one 
of  the  thorns  or  prickles  jutting  forth  from  the  twigs.  The  tips  of 
the  hind  femora  were  raised  so  as  to  project  above  the  body,  thus 
causing  them  to  resemble  the  thorns ;  and  the  color  of  the  insect, 
corresponding  closely  to  that  of  the  bark,  made  them  very  diffi- 
cult to  discover  even  when  in  especial  search  of  them.  On  every 
clump  of  prickly-ash  in  the  woods  mentioned  a  number  of  speci- 
mens were  secured,  but  they  could  be  found  nowhere  else  there- 
abouts. A  second  locality  was  about  the  roots  of  a  scarlet  oak, 
Quercus  coccinea  Wang,  which  grew  on  a  sandy  hillside.  Here 
they  were  plentiful,  and  resting  motionless  in  the  depressions  of 
the  bark  or  beneath  the  leaves  in  the  cavities  formed  by  the  roots 
of  the  tree.  A  pair  were  also  noted  in  another  place  on  the 
flowers  of  golden-rod. 

Of  all  the  males  taken  in  Indiana  but  one  or  two  had  the  teg- 
mina entire,  and  usually  both  tegmina  as  well  as  the  rudimentary 
wings  were  wholly  absent,  while  every  female  had  both  pairs  un- 
harmed. I  at  first  ascribed  this  wing  mutilation  to  the  males 
fighting  among  themselves,  but  finally  discovered  a  female  in  the 
act  of  devouring  the  wings  of  a  male.  Why  this  curious  habit  on 
the  part  of  one  sex?  Possibly  the  females  require  a  wing  diet  to 
requite  them  for  their  bestowed  affections,  or,  perchance,  they  are 
a  jealous  set,  and,  having  once  gained  the  affections  of  a  male, 
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devour  his  tegmina  to  keep  him  from  calling  other  females  about 
him.  It  is  more  than  probable,  however,  that  the  mating  of  the 
sexes  takes  place  in  a  similar  manner  to  that  of  the  white  tree 
crickets  {Oecanthus) ,  the  females  gnawing  away. the  tegmina  of 
the  males  in  order  to  more  readily  reach  the  alluring  glands  which 
lie  beneath.  The  openings  of  these  glands,  located  on  the  dorsum 
of  the  metathorax,  are  visible  in  dried  specimens  at  hand. 

In  Florida  I  have  found  H.  agitator  more  common  than  in  In- 
diana, a  few  specimens  having  been  secured  at  most  of  the  collect- 
ing stations.  About  Dunedin  it  is  taken  in  winter  more  coni- 
nionh'  in  dense  hammocks  where  it  hibernates  in  bunches  of  dead 
leaves  which  have  lodged  in  the  thick  tangles  of  vines  and  shrubs. 
The  males  at  that  season  probably  represent  a  late  fall  brood 
which  have  not  yet  mated  as  the  tegmina  are  mostly  intact,  while 
those  taken  in  spring  have  them  partially  eaten  away.  It  has  been 
recorded  by  other  collectors  from  numerous  localities  throughout 
the  State,  mostly  under  the  name  H.  quadratus  Scudder  (1868b, 
140),  a  form  relegated  to  synonymy  by  both  Scudder  and  Saus- 
sure,  but  restored  as  a  valid  species  by  R.  &  H.  (1905,  52),  and 
again  reduced  by  them  to  a  southern  race  (1916,  309.)  No  dif- 
ferential characters  which  can  be  used  in  a  key  can  be  found  in 
comparing  southern  Indiana  and  Florida  specimens,  some  of  the 
former  being  fully  as  large  with  tegmina  and  hind  femora  as  long 
as  those  from  Dunedin.  As  R.  &  H.  (loc.  cit.)  admit  that  the 
two  so-called  races  merge  in  North  Carolina  and  at  the  most 
^'show  little  definite  differentiation,"  I  do  not  consider  the  name 
quadratus  worthy  of  retention.  The  known  range  of  agitator,  as 
here  recognized,  extends  from  Long  and  Staten  Islands,  N.  Y., 
west  to  southern  Indiana  and  eastern  Nebraska  and  south  and 
southwest  to  southern  Florida,  Cuba  and  Brownsville,  Texas. 
Uhler  (1864)  says  that  about  Baltimore  it  inhabits  grape  vines 
and  dense  shrubbery  and  is  found  full3^  developed  about  the  mid- 
dle of  September.  The  Orocharis  uhleri  McNeill  (1891,  9)  is  a 
synonym  of  H.  agitator. 
( ).     Hapithus  vagus  Morse,  1916,  178. 

Very  large  and  robust.  Dull  yellowish-brown,  thickly  and  irregularly 
mottled  with  darker  brown  and  fuscous;  dorsal  field  of  tegmina  of  female 
often  with  three  or  four  dusky  lines  along  the  veins.  Tegmina  nearly  or 
quite  covering  the  abdomen;  wings  as  long  as  tegmina.  Hind  femora 
relatively  short  and  stout.  Ovipositor  shorter  than  hind  femora,  its  apex 
armed  beneath  with  one  large  and  several  small  blunt  teeth.  Length  of 
body,  ^and  $,  13 — 15;  of  tegmina,  9.5 — 10;  of  hind  femora,  10 — 12;  of 
ovipositor,  8.5 — 9  mm. 
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An  adventive  species  found  between  1900  and  1905  in  the 
greenhouses  of  the  Botanic  Garden  at  Cambridge,  Mass..  where 
tl)ey  did  some  damage  by  eating  the  tender  green  leaves  of  many 
kinds  of  plants,  especially  ferns.  They  were  thought  to  have  come 
originally  from  Jamaica.  From  the  descriptions  I  judge  this  to 
be  very  close  to,  if  not  identical  with,  the  Apithis  annul  horn  is 
Pauss.  (1874,  491)  described  from  Surinam. 

330.     Hapithus    bbevipexxis    Saussure,    1897,    2G8.      Short-winged    Bush 

Cricket. 

Elongate-oblong,  rather  slender.  Pale  reddish-brown;  males  with 
margin  of  dorsal  field  of  tegmina  yellow,  bordered  below  with  a  fuscous 
line.  Apical  half  of  terminal  joint  of  palpi  much  enlarged  its  apex  ob- 
liquely truncate.  Tegmina  reaching  middle  of  abdomen,  their  tips  broadly 
rounded;  those  of  female  much  less  reticulate  than  in  agitator.  Hind  fe- 
mora relatively  slender,  three-fourths  the  length  of  body.  Ovipositor 
straight,  very  slender,  its  tip  not  upturned.  Length  cf  body,  5 ,  11 — 16, 
9,  15—19;  of  tegmina,  $  and  $,  6—9;  of  hind  femora,  $,  11—13.5,  $, 
12.5 — 15;  of  ovipositor,  9 — 11  mm. 

This  handsome  bush  cricket  is  known  only  from  Georgia, 
Florida  and  Louisiana,  and  appears  to  be  scarce  wherever  found. 
In  Florida  it  has  been  definitely  recorded  from  Atlantic  Beach, 
Gainesville,  Live  Oak,  LaGrange  and  Cocoanut  Grove.  Tt  oc- 
curs for  the  most  part  among  the  tangled  undergrowth  of  rather 
dry  open  oak  and  pine  woods,  the  adults  being  found  from  July 
to  October. 

11.     Orocharis  Uhler,  1864,  544, 

Elongate,  rather  slender  crickets  having  the  body  subde- 
pressed ;  head  short,  narrower  than  base  of  pronotum ;  vertex 
flattened,  strongly  declivent,  prolonged  to  form  a  short  beak  be- 
tween the  antennae;  maxillary  palpi  slender,  third  joint  longest, 
cylindrical,  fifth  slightly  longer  than  fourth,  enlarged  gradually 
from  base,  its  apex  obliquely  truncate;  antenufe  setaceous,  three 
times  the  length  of  body,  the  basal  joint  very  stout;  pronotum 
subquadrate,  wider  than  long,  front  margin  truncate,  ciliate,  hind 
one  usually  feebly  bisinuate;  tegmina  surpassing  abdomen  4 — 6 
mm.,  exceeded  by  wings  2 — 4  mm,,  gradually  tapering  beyond  the 
middle,  the  marginal  area  closely  enveloping  the  abdomen ;  sub- 
apical  spectrum  large,  enclosing  in  front  a  curved  vein  which 
parallels  the  boundary  vein  of  the  area ;  fore  and  middle  legs 
stout,  basal  joint  of  their  tarsi  short,  dilated,  apical  joint  very 
slender,  nearly  as  long  as  the  other  two  united ;  hind  femora  slen- 
der, not  reaching  tips  of  tegmina;  ovipositor  straight,  very  slen- 
der, the  tip  crenate  beneath. 
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KEY  TO  EASTERN   SPECIES  OF  OROCHARIS. 

a.  Beak  of  vertex  not  compressed,  wider  than  basal  joint  of  antennae,  its 
apex  rounded;  ocelli  very  small,  widely  separated;  pronotum 
thickly  pubescent,  one-half  wider  than  long.  351.     saltatob. 

aa.  Beak  of  vertex  compressed,  narrower  than  basal  joint  of  antennae,  its 
apex  subacute;  ocelli  large,  transverse,  subcontiguous;  pronotum 
scarcely  wider  than  long,  almost  smooth.  352.     gryllodes. 

351.     Orochabis  saltator  Uhler,  1864,  545.     Jumping  Bush  Cricket. 

Color  more  or  less  dimorphic,  usually  a  nearly  uniform  pale  reddish- 
brown,  the  face  flecked  with  darker  brown,  sometimes  with  a  faint  brown 
ish  or  fuscous  stripe  along  the  side  of  head  and  pronotum;  often  grayish 
more  or  less  maculate  with  fuscous,  when  of  the  latter  hue  the  tegmina  of 
female  each  usually  with  a  small  black  basal  spot  and  with  cross-veinlets 
darker  than  those  running  lengthwise,  thus  giving  the  dorsal  field  a 
checkered  appearance;  humeral  vein  of  tegmina  in  male  often  yellow; 
spines  of  hind  tibiae  tipped  with  fuscous.  Pronotum  about  one-half  wider 
than  long,  its  base  but  slightly  wider  than  apex.  Ovipositor  dark  brown, 
about  a  third  longer  than  hind  femora,  nearly  straight.  Other  structural 
characters  under  the  genus  heading.  Length  of  body,  $  and  $,  14 — 16; 
of  pronotum,  $,  2.3—2.7,  ?,  2.4—2.9;  of  tegmina,  $,  11—14,  9,13—14.5; 
of  hind  femora,   $,  7—8,   $,  8—10;  of  ovipositor,  11—13  mm.  (Fig.  246.) 

This  slender  bodied  bush  cricket  occurs  in 
small  numbers  throughout  the  southern  half  of 
Indiana,  frequenting  the  undergrowth  of  dense 
woods,  the  thickets  along  the  borders  of  streams 
and  the  shrubbery  of  orchards  and  yards.  A 
half  dozen  specimens  were  once  found  on  Aug. 
22  concealed  in  the  folds  of  an  old  coat  hang- 
ing in  a  grape  arbor  near  the  center  of  the  city 
of  Indianapolis.  When  disturbed  it  often  seeks 
safety  in  flight  and  when  it  alights  flattens 
out  its  body  close  against  its  resting  place. 

In  Florida  it  is  much  more  common  than 
in  Indiana,  scores  of  specimens  in  both  nymph 
and  adult  stages  having  been  taken  about  Dun- 
edin  during  the  winter  and  spring  months. 
There  it  is  often  beaten  from  the  lower  limbs 
of  oak  and  other  trees  and  also  from  bunches 
of  leaves,  and  especially  the  large  epiphyte,  Tillandsia  utriculata 
L.,  in  which  it  is  hibernating.  Elsewhere  in  the  State  I  have 
taken  it  at  Ormond,  Sanford,  Utopia,  Lakeland,  Cape  Sable  and 
Ft.  Myers.  By  other  collectors  it  is  mentioned  only  from  Jack- 
sonville, Silver  Springs,  Pablo  Beach  and  Miami. 

The  known  range  of  0.  saltator  extends  from  New  Jersey  west 


Fig.    246.      Female. 
(After     Lugger.) 
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to  Nebraska  and  south  and  southwest  to  southern  Florida,  Mis- 
sissippi and  Texas.  About  Baltimore,  the  type  locality,  Uhler 
found  it  very  common  on  Cratccgus  during  September  and  Octo- 
ber. Bruner  mentions  it  (1893a)  as  occurring  only  occasionally 
in  southeastern  Nebraska.  Southern  specimens  have  been  often 
erroneously  recorded  as  0.  gryllodes.  Of  the  egg-laying  and  song 
habits  of  this  cricket  Riley  (1881,  62)  wrote  as  follows: 

"In  December,  1877,  I  watched  a  female  of  0.  saltator  ovipositing  in 
the  end  of  a  dead  and  rather  soft  twig  of  the  soft  maple  at  Kirkwood. 
Missouri.  The  twig  had  been  pruned  and  the  bark  was  somewhat  gnawed 
by  the  cricket  and  the  eggs  thrust  in  irregularly  from  the  end  and  from 
the  sides.  Both  wood  and  pith  were  crammed  with  eggs,  but  all  longitud- 
inally inserted.  The  favorite  nidus  of  the  species  is,  however,  the  soft  and 
somewhat  cork}',  rough  bark  of  the  trunk  and  older  branches  of  the  Ameri- 
can elm,  the  eggs  being  thrust  in  singly  or  in  small  batches,  either  longi- 
tudinally with,  or  very  slightly  obliquely  from,  the  axis  of  trunk  or 
branch.  The  female  is  very  intent  in  the  act,  working  her  abdomen  de- 
liberately from  side  to  side  during  the  perforation. 

"The  stridulation  of  this  cricket  is  a  rather  soft  and  musical  piping  of 
not  quite  half  a  second's  duration,  with  from  four  to  six  trills,  but  so  rapid 
that  they  are  lost  in  the  distance.  The  key  is  very  high,  but  varies  in 
different  individuals  and  according  to  moisture  and  temperature.  It  most 
resembles  the  vibrating  touch  of  the  finger  on  the  rim  of  an  ordinary  tum- 
bler when  three-fourths  filled  with  water — repeated  at  intervals  of  from 
two  to  four  per  second,  and  it  may  be  very  well  likened  to  the  piping  of  a 
young  chick  and  of  some  tree  frogs.  As  the  species  is  very  common  in  the 
southwest  its  chirp  is  everywhere  heard  and  is  so  distinctive  that  when 
once  studied  it  is  never  lost  amid  the  louder  racket  of  the  katydids  and 
other  night  choristers.  It  is  frequently  heard  during  the  day  time  in 
cloudy  or  damp  weather,  and  I  have  heard  it  at  St.  Louis  the  first  days  of 
November  after  a  slight  frost. 

"The  courting  of  the  sexes  is  amusing.  They  face  each  other  and  play 
with  their  antennae  for  the  best  part  of  an  hour  or  more  than  an  hour. 
The  female  is,  otherwise,  pretty  quiet,  but  the  male  continually  mouths  the 
twig  or  the  bark  upon  which  the  courting  is  being  done,  and  plays  his  palpi 
at  a  great  rate,  very  stealthily  approaching  nearer  to  his  mate  meanwhile. 
At  last  the  antennal  fencing  ceases  and  those  of  the  female  bend  back  and 
then  the  male  approaches  until  their  heads  touch.  He  then  deliberately 
turns  round,  elevates  the  elytra  and  slips  his  abdomen  under  the  female, 
who  virtually  mounts  and  assists  him,  his  elytra  overshadowing  her  head." 

352.     Orochabis  gbtllodes  (Pallas),  1772,  16. 

Elongate,  slender.  Pale  reddish-brown;  lateral  lobes  of  pronotum 
with  a  shining  black  stripe  occupying  their  upper  third  and  often  passing 
back  as  a  narrow  line  along  the  humeral  vein  of  tegmina;  abdomen  black 
above.  Pronotum  as  long  as  wide,  feebly  but  obviously  widening  from  apex 
to  base,  its  disk  concave  along  the  median  line.  Tegmina  surpassing  ab- 
domen 4 — 6  mm.,  exceeded  by  wings  3 — 4  mm.  Hind  femora  very  slender, 
two-thirds  the  length  of  body.     Ovipositor  longer  than  hind  femora,  very 
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slender,  tips  of  the  valves  strongly  tapering,  acute,  armed  with  one  large 
and  several  small  rounded  crenations.  Length  of  body,  5  and  9,  17 — 19; 
of  pronotum,  3 — 3.2;  of  tegmina,  15 — 18;  of  hind  femora,  12 — 13;  of  ovi- 
positor, 13 — 15  mm. 

Dimedin  and  Cape  Sable,  Fla.,  Dec.  21— Feb.  23  (W.S.B.) 
Everglade  and  Useppa  Island,  Fla.  April  (Davis.)  My  single 
Dunedin  female  was  beaten  from  mangrove  overhanging  the  water 
on  the  eastern  or  bay  side  of  Hog  Island,  and  was  at  once  recog- 
nized as  different  from  saltator  by  the  less  pubescent  surface  and 
the  broad  shining  black  stripe  of  lateral  lobes.  It  is  a  West  In- 
dian species  taken  in  this  country  only  in  southern  Florida,  hav- 
ing been  recorded,  principally  under  the  name  of  0.  saulcyi 
(Guerin),  a  synonym,  from  several  places  south  of  Punta  Gorda 
and  Miami,  but  not  heretofore  north  of  the  former  place.  On  Key 
Largo  it  was  found  by  R.  &  H.  (1912)  "in  the  twilight  of  the  hearv 
jungle  growth  by  vigorously  beating  the  foliage  of  the  lower  limbs 
of  the  trees  and  the  tangled  grape  and  other  vines."  About 
Miami  in  March  Hebard  (1915b)  found  small  colonies  in  shrub- 
bery and  trees  about  hotels  and  also  several  beneath  bark  in 
Brickell's  Hammock.    Of  its  note  he  says : 

"The  song  of  this  insect  was,  next  to  that  of  Gyrtoxipha  gund- 
lacTii,  the  most  frequent  sound  heard  on  warm  evenings.  The  note 
is  resonant,  haaaaa,  repeated  incessantly  at  irregular  intervals  of 
a  few  seconds.  When  singing,  the  males  were  found  perched  upon 
the  leaves  of  heavy  bushes  with  tegmina  raised  high  above  their 
backs;  considerable  difficulty  was  experienced  in  locating  indi- 
vidual singers." 

III.     Tafalisca  F.  Walker,  1869,  52. 

Large  robust,  subcylindrical  crickets  having  the  head  vertical 
as  broad  as  thorax ;  occiput  strongly  convex ;  vertex  prolonged  to 
form  a  broad  beak  between  the  antennae;  ocelli  very  small;  eyes 
of  medium  size,  longer  than  wide ;  maxillary  palpi  with  joints  3 — 5 
subequal  in  length,  the  fifth  club-shaped,  concave  within;  an- 
tennae setaceous,  more  than  twice  the  length  of  body;  tegmina 
variable  in  length,  usually  shorter  than  abdomen,  alike  in.  the 
sexes,  their  tips  narrowly  acutely  rounded,  slightly  surpassed  by 
the  wings;  legs  short,  stout;  femora  grooved  but  unarmed  be- 
neath; spines  of  hind  tibiae  very  stout,  unequal,  those  on  inner 
margin  the  longer ;  basal  joint  of  hind  tarsi  as  wide  as  the  tibiae, 
armed  above  with  three  stout  spines  and  at  apex  with  a  pair  of 
spurs  longer  than  the  joint  itself;  third  joint  very  slender,  as 
long  as  the  other  two  united. 
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353.     Tafalisca  lukida  F.  Walker,  18G9,  53. 

Dull  brownish-yellow,  often  tinged  with  fuscous;  finely  pubescent;  an- 
tennae and  hind  tibiae  dark  reddish-brown;  abdomen  fuscous;  ovipositor 
dark  brown.  Hind  femora  rather  slender,  feebly  surpassing  abdomen. 
Ovipositor  slender,  the  tips  of  its  valves  black,  flattened,  their  outer  mar- 
gins very  finely  crenate  and  apical  fourth  nodulose  above.  Other  struc- 
tural characters  as  given  above.  Length  of  body,  $  ,  23 — 25,  $  ,  25 — 30;  of 
tegmina,  $,  16—18,  $,  18—21;  of  hind  femora,  $,  14—16;  ?,  17—22;  of 
ovipositor,  1.5 — 16  mm. 

Dunedin,  Lake  Okeechobee,  Cape  Sable  and  Key  West,  Fla., 
Feb.  23— March  26,  nymphs  only  {W.  8.  B.)  ;  LaGrange  and  Big 
Pine  Key,  Fla.,  September,  adults  (Davis.)  At  Dnnedin  I  took 
a  single  nymph,  March  26,  by  beating  the  Florida  buttonwood, 
Conocarpus  erecta  L.  on  Hog  Island.  This  is  also  a  West  Indian 
species  but  is  recorded  from  a  number  of  stations  in  the  southern 
third  of  Florida,  where  it  occurs  in  the  nymph  stages  during  the 
winter  and  spring  months  and  evidently  reaches  maturity  about 
June  1st.    Dunedin  is  its  most  northern  known  locality. 

Area  and  Life  Zones  Covered. 

As  has  been  noted  on  page  three  this  work  deals  primarily 
only  with  those  species  of  Orthoptera  known  to  occur  in  the 
United  States  east  of  the  Mississippi  River  and  in  Canada  east  of 
the  90tli  Meridian.  However,  many  of  the  species  of  which  it 
treats  range  over  a  much  wider  area  to  the  north  and  west  and  a 
number  of  them  have  their  principal  distribution  west  of  the 
Mississippi,  the  prairies  and  sand  areas  of  Illinois  and  Indiana 
comprising  the  eastern  limits  of  their  range. 

All  of  the  recognized  Life  Zones  of  the  United  States  and  their 
characteristic  faunas  are  represented  in  the  area  covered.  The 
student  must  bear  in  mind  that  the  fauna  of  no  one  of  these  life 
zones  has  a  definite  sharp  and  fixed  boundary  line,  but  that  each 
overlaps  and  merges  with  the  one  above  and  the  one  below.  More- 
over, aside  from  those  of  the  Hudsonian  and  Tropical  zones,  but 
few  of  the  species  of  Orthoptera  are  limited  to  any  one  zone  and 
some  of  them,  as  Conocephalus  fasciatus  (DeGeer),  occur  in  all 
the  zones.  Mentioned  in  order  from  the  most  northern,  these  life 
zones  and  faunas  are  as  follows : 

Hudsonian  Life  Zone. — Of  the  area  treated  this  zone  includes 
all  of  Labrador,  Newfoundland,  New  Brunswick  and  Quebec, 
eastern  Nova  Scotia,  the  northern  portions  of  Ontario  and  New 
England,  the  northern  Peninsula  of  Michigan  and  isolated  areas 
on  the  summits  of  the  higher  mountains  of  New  York.  Pennsyl- 
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vania,  Virginia  and  western  North  Carolina.  The  fauna  of  this 
zone  is  known  as  the  Boreal,  three  of  its  typical  Orthoptera  being 
Circotettiw  verruculatus  {Kirhy ),  Podisma  glacialis  (Scudd.)  and 
Melanoplus  boreaUs  (Fieb.) 

Transition  Life  Zone. — The  area  of  this  zone  treated  includes 
southern  Ontario,  Michigan  and  New  England,  the  greater  por- 
tions of  New  York,  Pennsylvania  and  Wisconsin,  the  northern 
fourth  of  Ohio,  Indiana  and  Illinois,  and  the  region  of  the  Al- 
leghany Mountains  in  West  Virginia  and  North  Carolina.  Its 
fauna  is  known  as  the  Alleghanian.  Among  its  characteristic 
Orthoptera  are  Chorthippus  curtipennis  (Harr.)^  Camnula  pellu- 
cida  (Scudd.)  and  Melanoplus  fasciatus  (Walker.) 

Upper  Austral  Life  Zone. — This  zone  as  covered,  includes  the 
greater  portion  of  Ohio,  Indiana,  Illinois,  Kentucky,  Tennessee, 
New  Jersey  and  Maryland,  western  North  Carolina  and  the  north- 
ern portions  of  South  Carolina,  Georgia  and  Alabama.  Small 
areas  near  the  Great  Lakes  in  Wisconsin,  southern  Michigan  and 
New  York  are  also  included.  Its  fauna  is  known  as  the  Garolinian 
and  comprises  the  great  majority  of  our  common  northern  and 
best  known  Orthoptera.  Among  them  may  be  mentioned 
Chloealtis  conspersa  Harr.,  Melanoplus  femur-ruhrum  (DeGeer) 
and  Pterophylla  camellifolia  (Fab.) 

Lower  Austral  Life  Zone. — This  comprises  in  our  territory 
eastern  Virginia  and  North  Carolina,  the  most  of  the  southern 
two-thirds  or  more  of  South  Carolina,  Georgia  and  Alabama,  al- 
most all  of  Mississippi,  the  western  thirds  of  Kentucky  and  Ten- 
nessee and  a  portion  of  the  southern  thirds  of  Illinois  and  In- 
diana. This  zone  embraces,  for  the  most  part,  the  Coastal  Plain 
region  of  the  South  Atlantic  States,  its  soft  incoherent  deposits 
and  extensive  marsh  areas  being  separated  from  the  harder  rocks 
and  rugged  topography  of  the  Piedmont  Plateau  on  the  north 
and  west  by  what  is  known  as  the  "fall  line."  This  line  extends 
in  a  curve  from  near  W^ashington,  D.  C.  to  Columbus,  Ga.  The 
fauna  of  the  Lower  Austral  Zone  is  known  as  the  Austroriparian. 
and  among  its  characteristic  Orthoptera  may  be  mentioned  ^tag- 
momantis  Carolina  (Joh.),  Schistocerca  damnifica  (Sauss.)  and 
Amhlycorypha  iihleri  Brunn. 

Sabalian  Life  Zone. — This  zone  comprises  the  northern  three- 
fourths  of  peninsular  Florida  and  a  narrow  strip  known  as  the 
Lower  Coastal  Plain  along  the  Atlantic  and  Gulf  coasts  from  Pam- 
lico Sound,  North  Car.,  to  New  Orleans,  La.  Its  fauna  is  known 
as  the  Subtropical  and  comprises  such  species  as  Aglaopteryx  gem- 
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ma  Hebard,  Belocephalus  subapterus  Scudd.  and  Atlanticus 
calcarafits  R.  &  H. 

Tropical  Life  Zone. — This  zone,  which  on  this  continent  em- 
braces the  West  Indies,  Central  America  and  a  part  of  Mexico  and 
northern  South  America,  covers  in  our  territory  only  the  southern 
fourth  of  peninsular  Florida  and  its  southern  keys.  Its  fauna  is 
also  known  as  the  Tropical  and  the  Orthoptera  are  largely  intro- 
duced species  from  the  West  Indies  and  other  countries.  Among 
them  may  be  named  Blahents  craniifer  Burm.,  Mantoida  maya 
S.  &  Z.  and  Tafalisca  luricla  Walker, 

Of  the  353  indigenous  or  established  species  and  58  varieties 
of  Orthoptera  recognized  from  the  region  covered.  139  species  and 
17  varieties  occur  in  Indiana  and  181  species  and  32  varieties  in 
Florida.  Of  these  60  species  and  seven  varieties  are  common  to 
both  states,  thus  leaving  93  species  and  16  varieties  which  occur 
in  the  region  covered  outside  of  these  two  states.  The  distribu- 
tion by  families  is  as  follows: 

Common    to      Outside        Total    No. 


Indiana. 

Florida. 

Both  States. 

Territory. 

Recognized. 

Sp. 

Var. 

Sp. 

Var. 

Sp. 

Var. 

Sp. 

Var. 

Sp. 

Var. 

Forficulidae 

3 

9 

1 

1 

12 

Blattidae 

11 

24 

1 

7 

2 

1 

30 

2 

Mantidse 

2 

7 

2 

2 

9 

Phasmidae 

3 

5 

1 

5 

12 

Tetrigidae 

8 

5 

9 

3 

6 

5 

1 

16 

8 

Acrididse           50 

3 

52 

11 

22 

50 

7 

130 

20 

Tettigoniidae     40 

3   . 

46 

9 

10 

21 

3 

97 

14 

Gryllidae            22 

6 

29 

8 

11 

7 

4 

47 

14 

Total                139 

17 

181 

32 

60 

93 

16 

353 

58 
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GLOSSARY  OF  TERMS  USED  IN  TEXT. 

The  names  of  the  more  common  parts  or  organs  of  an  Orthopteron  are 
fully  explained  on  pages  13 — 23  and  are  not  included  in  the  glossary. 

Abbreviated. — Shortened;  not  of  usual  length. 

Aborted. — Imperfectly  developed. 

Abrupt. — Suddenly  or  without  gradation. 

Accessory. — Added,  or  in  addition  to. 

Acuminate. — Tapering  to  a  point. 

Acutely. — Sharp;  sharply  pointed. 

Adult. — The  imago  or  winged  stage  of  an  insect. 

Ammophilous. — Living  in  sandy  places. 

Anal. — Situated  at  or  near  the  anus. 

Annulus.  annulate. — Ringed;  furnished  with  ring-like  bands. 

Anterior,  anteriorly. — Situated  near  the  front  of  any  part. 

Apex. — The  terminal  portion  of  any  organ  or  part  of  the  body. 

Apical,  apically. — That  part  of  any  organ  farthest  from  the  body  or  base. 

Appressed. — Pressed  closely  against;  fitting  closely  to. 
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Approximate. — Near  to;  near  together. 

Apterous. — Wingless. 

Arboreal. — Living  on  or  among  trees. 

Arcuate. — Arched ;  bowed. 

Arolia. — A  pad  betweeii  the  tarsal  claws. 

Articulated. — Divided  into  distinct  segments. 

Attenuated. — Drawn  out;  slender;  tapering. 

Auditory  organ. — Ear;   hearing  organ. 

Attingent. — Touching;  with  edges  meeting. 

Band. — A  tranverse  marking  broader  than  a  line. 

Base. — That  part  of  an  appendage  which  is  nearest  the  body;  on  the  tho- 
rax that  portion  nearest  the  abdomen;  on  the  abdomen  that  por- 
tion nearest  the  thorax. 

Basal. — Next  to  the  body. 

Bifid. — Cleft;  cloven  in  two. 

Calcaria. — The  spines  or  spurs  at  the  apex  of  the  tibia. 

Carina,  carina'. — A  keel  or  ridge. 

Carinate. — A  surface  having  carinse. 

Cerci. — Appendages  issuing  from  the  sides  of  last  abdominal  segment. 

Chitin. — The  horn-like  substance  of  the  skin  of  an  insect. 

Cinerous. — Ash-colored;  gray  tinged  with  blackish. 

Clavate. — Having  a  thickened,  club-like  extremity. 

Concave. — Hollowed  out. 

Conical. — Cylindrical,  with  a  flat  base,  tapering  to  a  point. 

Contiguous. — So  near  together  as  to  touch. 

Convex. — A  surface  with  the  center  the  highest. 

Cordiform,  cordate. — Heart-shaped. 

Coriaceous. — Leather-like;  tough  and  somewhat  rigid. 

Corneous. — Of  a  horny  texture. 

Cosmopolitan. — Liable  to  be  found  anywhere  on  earth. 

Costa.^A  ridge  or  wide  carina  with  crest  rounded. 

Costal. — The  front  margin  of  tegmen  or  wing. 

Crenate. — Scalloped  with  rounded  teeth. 

Crest. — A  sharp  ridge. 

Cristate. — With  a  prominent  longitudinal  carina  on  its  upper  surface. 

Dactyls. — Fingers  or  tibial  projections  of  the  mole  crickets. 

Declivent. — Sloping  downward. 

Decurved. — Bent  downward. 

Deflexed. — Abruptly  bent  downward. 

Dendrophilous. — Living  in  trees. 

Depressed. — Pressed  downward;  more  or  less  flattened  vertically. 

Dentate. — Furnished  with  a  tooth  or  teeth. 

Denticulations. — With  fine  tooth-like  notches. 

Dilated. — Broadened;  expanded. 

Dimorphic. — Existing  in  two  forms. 

Disk. — The  middle  of  a  surface;  the  surface  within  the  margins. 

Distal. — Farthest  distance  from  the  base  or  body. 

Distant. — Remote  from;  standing  considerably  apart. 

Diurnal. — Active  during  the  day. 

Dorsum. — The  upper  surface  or  back  of  thorax,  abdomen,  etc. 

Dusky. — Somewhat  darkened;  pale  fuscous. 

Elliptical. — Oblong-oval,  the  ends  equally  rounded. 

Elytra. — The  wing  covers;  the  tegmina. 

Emarginate. — Edged;  notched;  terminating  in  a  notch  at  tip. 

Ensiform. — Sword-shaped;   sharp  on  both  edges  and  tapering  to  a  point. 

Evanescent. — Disappearing;  becoming  gradually  less. 

Evident. — Easily  seen  or  recognized. 

Exserted. — Protruding  so  as  to  be  visible. 

Fades. — General  appearance. 

Falcate. — Sickle-shaped;  curved  like  a  sickle. 

Fascia. — A  transverse  band  or  broad  line. 

Fastigium. — The  extreme  point  of  front  or  vertex  of  head. 

Fauna. — The  animals  of  a  locality. 

Ferruginous. — Rusty  brown. 
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Filiform. — Slender,  thread-like. 

Fossoriah — Fit  or  used  for  digging  or  burrowing. 

Foveola. — A  cavity  or  small  depression. 

Front,  frons. — Upper  forward  part  of  the  head. 

Frontal. — Relating  to  the  front  or  face. 

Fuliginous. — Sooty;  dark  brown. 

Fulvous. — Tawny  or  light  yellowish  brown. 

Furcula. — F  recesses  of  the  last  dorsal  abdominal  segment  of  male. 

Fuscous. — Dark  brown,  approaching  black. 

Fusiform. — Spindle-shaped. 

Geophilous. — Living  on  the  ground. 

Gibbous. — Protuberant;  swollen. 

GJo&j-ous.— Smooth  or  polished,  not  hairy. 

Glaucous. — Whitish-blue,  inclining  to  gray. 

Granulated. — Furnished  with  minute  prominences  like  grains  of  sand. 

Gregarious. — Living  in  societies  or  communities,  but  not  social. 

Griseous. — Light  gray  (white  and  black). 

Habitat. — The  place  or  region  which  an  insect  Inhabits. 

Halophilous. — Salt-loving. 

Hexagonal. — Six  sided. 

Hibernate. — To  pass  the  winter  in  a  dormant  state. 

Host. — The  individual  furnishing  food  to  a  parasite. 

Humeral. — Situated  on  or  near  a  humerus  or  front  angle  of  the  tegmen. 

Hyaline. — Transparent,  with  a  greenish  tinge. 

Hygrophilous. — Living  in  wet  places. 

Imago. — An  adult  or  winged  insect. 

Immaculate. — Not  marked;  unspotted. 

Incised. — Notched  or  deeply  cut  into. 

Infuscated. — Smoky  gray-brown,  with  a  blackish  tinge. 

Integument. — Outer  covering,  skin. 

Intercalary  vein. — See  p.  19. 

Interocular. — Between  the  eyes. 

Interrupted. — Suddenly  stopped  or  broken. 

Lanceolate. — Lance-shaped. 

Linear. — Very  slender. 

Longitudinal. — Lengthwise. 

Luteous. — Pale  clay  yellow. 

Maculate. — Spotted,  marked  with  spots. 

Mandibles. — Hard  and  horny  jaws. 

Afarorfna?.— Situated  on  or  near  the  margin. 

Median. — Occupying  the  middle. 

Membrane,  membranous. — A  thin  tissue;  consisting  of  a  thin  tissue. 

Mesonotum. — Upper  or  dorsal  surface  of  the  mesothorax. 

Mesosternum. — Under  surface  of  the  mesothorax. 

Mesothorax. — Middle  part  of  thorax,  to  which  the  tegmina  and  middle  pair 

of  legs  are  attached. 
Metamorphosis. — Changes  an  insect  undergoes  before  reaching  maturity. 
Metanotum. — The  unper  or  dorsal  surface  of  the  metathorax. 
Metathorax. — The  hind  part  of  the  thorax  to  which  the  wings  and  hind  pair 

of  legs  are  attached. 
Metazona. — The  hind  dorsal  part  of  the  pronotum. 
Millimeter  (mm.). — The  thousandth  part  of  a  meter,  equal  to  0.03937  of  an 

inch. 
'Nebulous. — Clouded;  with  uneven,  cloudy  markings. 
Nerves. — The  large  ribs  or  veins  of  tegmina  and  wings,  extending  from 

the  base  toward  the  apex. 
Nervules. — The  smaller  connecting  veins  of  the  tegmina  and  wings. 
Nocturnal. — Active  at  night. 
Nymph. — An  immature  insect,  active  and  feeding  in  the  larval  and  pupal 

stages. 
Obconic. — Conical,  with  the  vertex  pointing  downward. 
Oblique. — Slanting;  any  direction  between  perpendicular  and  horizontal. 
Oblong. — Longer  than  broad. 
Obovate. — Inversely  egg-shaped;  the  narrow  end  downward. 
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Obsolete. — Wanting  or  nearly  so;  indistinct. 

Obtuse. — Blunt. 

Ocellus,  ocelli. — The  simple  eyes. 

Occiput. — The  back  part  of  the  head. 

Omnivorous. — Eating  everything  eatable. 

Ootheca. — A  case  enclosing  eggs. 

Opaque. — Without  lustre;  impenetrable  by  light  rays. 

Ovipositor. — The  organ  for  depositing  eggs. 

Oviposition. — The  act  of  laying  eggs. 

Pallium. — See  page  23. 

Palpiis,  palpi. — Articulated  and  movable  organs  attached  to  the  maxillae 

and  labium. 
Parasite. — An  animal  or  plant  which  grows  and  lives  upon  another. 
Pellucid. — Transparent;  translucent,  but  not  necessarily  colorless. 
Pentagonal. — Five-sided. 

Percurrent. — Running  through  the  entire  length. 
Piceous. — Pitchy  black;  the  color  of  pitch. 
Pilose. — Having  long,  sparse  hairs. 
Plane. — Level,  flat;  applied  to  a  surface. 

Plasticity. — Capable  of  easy  modification  by  environment,  etc. 
Plumbeous. — Pale,  blue-gray,  like  lead. 
Pre-apical. — Before  the  apex. 

Produced. — Drawn  out;  prolonged;  extended  from. 
Prosternum. — The  fore-breast;  the  sclerite  between  the  fore  legs. 
Prosternal  spine. — A  spine  projecting  from  the  prosternum. 
Prothorax. — The  first  thoracic  ring  or  segment  bearing  the  front  legs  but 

no  wings. 
Proximal. — Nearest  the  body;  opposite  of  distal. 
Prozona. — Front  dorsal  part  of  the  pronotum. 
Pubescent. — Downy;   clothed  with  soft,  short,  fine  hairs. 
Punctate,  punctured. — Containing  numerous  small,  point-like  depressions 

or  punctures. 
Pulvillus,  pulvilli. — Little  pads  on  under  side  of  tarsal  joints. 
Pyriform. — Pear-shaped. 
Quadrate. — Four-sided;   square  or  nearly  so. 
Restricted. — Confined  to  a  limited  area. 
Reticulate. — With  net-like  veins  or  markings. 
Rudimentary. — Not  sufficiently  developed  to  be  of  use. 
Rugose. — Rough,  wrinkled;  furnished  with  numerous  small  elevations. 
Rufous. — Dark  reddish-brown. 
Saltatorial. — Fitted  for  leaping. 
Saxicolous. — Living  on  rocky  ledges  or  bare  rocks. 
Scabrous. — Covered  with  small,  slight  elevations;  rough  like  a  file. 
Segment. — Ring-like  division  or  joint,  as  of  the  antennae. 
Sequence. — The  order  in  which  things  follow. 
Serrate. — Saw-toothed. 
Serrations. — Teeth  like  a  saw. 

Serrulate. — Finely  serrate;  having  minute  serrations. 
Setaceous. — Bristle-shaped. 

Sinuate. — Winding  in  and  out;  twice  or  more  curved. 
Sinus. — An  excavation  as  if  scooped  out. 
Smooth. — Without  elevations  or  wrinkles. 

Spatulate. — Paddle  or  spoon-shaped;  flattened  and  broad  at  the  apex. 
Speculum.. — A  special  enclosed  area  on  the  apical  half  of  tegmen  of  some 

Gryllidae. 
Spinose. — Armed  with  spinec. 

Spinulose. — Furnished  with  spinules  or  diminutive  spines. 
Spurs. — The  strong  spines  at  the  apex  of  the  tibiae. 
Sternite. — The  ventral  part  of  each  abdominal  segment. 
Sternum. — The  ventral  part  of  a  body  segment. 
Stridulate. — To  make  a  shrill  sound;   to  grate,  scrape  or  creak  with  the 

stridulating  organs. 
Styliform. — Shaped  like  a  style. 
Sub. — A  prefix  meaning  nearly;  almost,  somewhat;  under,  etc. 
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Sub-costal  veip. — See  page  19. 

Sub-clavate. — Somewhat  thickened  toward  tip;  but  not  quite  club-shaped. 

Subequal. — Similar  but  not  quite  equal  in  size,  form  or  other  characters. 

Sub-median  vein. — See  page  19. 

Subulate. — Awl-shaped;  linear  at  base,  attenuate  at  tip. 

Sulcate. — Grooved,  furrowed. 

Sulcus,  sulci. — A  linear  groove  or  channel. 

Suttire. — A  seam  or  impressed  line. 

Sylvan. — Living  in  woods  or  forests. 

Synonym. — A  name  applied  to  a  species  or  genus  that  has  been  previously 
described  and  named. 

Tarsus,  tarsi  (tarsal). — The  jointed  foot. 

Tectiform. — Ridged  in  the  middle  and  sloping  down  on  each  side. 

Tegmina. — The  fore  wings,  upper  wings  or  wing  covers. 

Terete. — Subcylindrical ;  straight  without  enlargements. 

Tergite  (tergum). — The  dorsal  part  of  a  body  segment. 

Terrestrial. — Living  on  the  ground. 

Testaceous. — Dull  yellowish-brown;   tile  or  brick  colored. 

Thamnophilous. — Living  on  shrubs. 

Tip. — The  extremity;  the  part  furthest  removed  from  the  base. 

Transition  zone. — The  transcontinental  belt  in  which  the  austral  and  bo- 
real elements  overlap. 

Translucent. — Transmitting  very  little  light. 

Transverse. — Broader  than  long,  with  the  longest  diameter  across  the  body. 

Tribe. — A  term  of  classification  less  than  a  subfamily;  usually  ending  in 
ini. 

Truncate. — Cut  off  squarely  at  tip. 

Tubercle. — A  little  solid  pimple  or  small  chitinous  button. 

Tuberculate. — Formed  like  a  tubercle;   a  surface  covered  with  tubercles. 

Type. — A  unique  or  single  specimen  selected  from  a  series  and  labelled  by 
the  describer  to  represent  his  name  and  description. 

Typical. — The  normal  or  usual  form  of  a  species;  agreeing  with  the  type 
form. 

TJnnrmed. — Without  spurs,  spines  or  armature  of  any  kind. 

Unequal. — Unlike  in  size,  form,  development  or  other  characters. 

Unique. — One  only;  unlike  any  other. 

Variety. — Any  departure  from  the  normal  type  of  a  species  which,  while 
retaining  the  specific  characters,  is  yet  recognizably  different  be- 
cause of  the  climatic,  seasonal  or  other  influences;  may  occur 
with  the  type  form  or  as  a  geographical  race. 

Yertex. — The  top  of  the  head  between  the  eyes,  front  and  occiput. 

Vestiture. — The  surface  clothing,  whether  of  a  hairy  or  scalj'  character. 

Tittate. — Striped. 

Xerophilous. — Living  in  dry  places. 
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Blatta  germanica  Ijinnasvis= Blattella  germanica  (Linn.) 73. 

Blatta  nitidula  FahTicius=Holocompsa  nitidula  (Fabr.) 107. 

Blatta  pennsylvanica  BeGeer^Parcoblatta  pennsylvanica  (DeG.) 86. 

Blatta  supellectilium  ServiUe^Supella  supellectilium    (Serv.) 70. 

Blatta  surinam^nsis  hmnieus= Pycnoscelus  surinamensis  (Linn.) 104. 
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Blattella  adspersicolUs   (Amer.  auth.  nee.  Stkl. )^Lafiblattella  reJini 

Hebard 69. 

Caloptenus  angustipennis  Dodge=Jf e/anop 7ms  anaustipennis  (Dodge).  425. 

Caloptenus  atlanis  Kiley=Melanoplus  atlanis    (Riley) 414. 

Caloptenus  hivittatus   (Say) ^^MeJanoplus  hivittatus   (Say) 446. 

Caloptenus  horcalis  Fieher^Melanoplus  borealis   (Fieb.) 422. 

Caloptenus  clypeatus  Scudder^^M elan oplus  clypeatus   (Scudd.) 443. 

Caloptenus  deleter  Scudder^3/e /onopZii^  keeleri   (Thos.) 436. 

Caloptenus  devorator  Scudder =Melanoplus  femur-ruhrum  (DeG.) 419. 

Caloptenus  extremus  Walker=Melanoplus  horealis   (Fieb.) 422. 

Caloptenus  fasciatus  F.  "Walker=3fe/anop7MS  fasciatus  (F.  Walker)...   400. 

Caloptenus   femoratus    Biivmeister=Melanoplus    hivitattus    (Say) 446. 

Caloptenus  floridanns  Thomas =Paroxi/o  clavuliger    (Serv.) 353. 

Caloptenus  griseus  ThoTaas=Melanoplus  punctulatus  (Scudd.) 450. 

Caloptenus  helluo  Scuddev= Melanoplus  punctulatus    (Scudd.) 450. 

Caloptenus  keeleri  Thomas=Melanoplus  keeleri  (Thos.) 43G. 

Caloptenus  luridus  Dodge^Melanoplus  keeleri  luridus  (Dodge) 437. 

Caloptenus  minor  ScuddeT=^Melanoplus  confusus   Scudd 434. 

Caloptenus  nigrescens  Scudder^JkfeJoifop/j/s  nigrescens   (Scudd.) 402. 

Caloptenus  extremus  F.  "Walker=:3fe7anop7«s  horealis  (Fieb.) 422. 

Caloptenus  punctulatus  Scuddev=Melanoplus  punctulatus   (Scudd.) . .   450. 

Caloptenus   rolmstus   Scudder=M elan opl us   ponderosus    (Scudd.) 405. 

Caloptenus    sanguinolentus    Provancher=2lfeZanop7Hs     femur-ruhrum 

(DeG.) 419. 

Caloptenus  voJucris  Tiodge^Phoetaliotes  nebrascensis    (Thos.) 357. 

Camptonotus  scudd^ri  JJh\eT=Camptonotus  carolinens'is  (Gerst.) 603. 

Campylacantha      acutipennis      (ScuddeT)^Campvlacantha      olivacea 

(Scudd. ) 325. 

Cavotettix  apterus  Yiancoc\i==Neotettix  proavns  R.  &  H 174. 

Ceratinoptera  diaphana  (Amer.  auth.  nee.  Fabr.  =:Aglaopteryx  gemma 

Hebard 68. 

Ceratinoptera  lutea  Saussure  &  Zehntner^Cari7)7a7fa  lutea  (S.  &  Z.)       71. 

Ceuthophilus  ater  Scudder=Udeopsylla  robusta  (Hald.) 612. 

Ceuthophilus  bicolor  ScuddeT=Ceuthophilus  maculatus    (Harr.) 622. 

Ceuthophilus  blatchleyi  Scudder=Ceuthophilus  uhleri  Scudd 627. 

Ceuthophilus  devius  ScuddeT=Udeopsylla  robusta   (Hald.) 612. 

Ceuthophilus  grandis  Scndder=C etithophilu^  gracilipes  (Hald.) 630. 

Ceuthophilus  heros  Scudder=Ceuthophilus  gracilipes  heros  Scudd 633. 

Ceuthophilus  latebricola  Scudder^Ceuthophilus  maculatus   (Hald.)..   622. 

Ceuthophilus  latisulcus  B\atch\ey=:C euthophilus  uhleri  Scudd 627. 

Ceuthophilus  neglectus  Scudder^^^Ceuthophilus  nigricans  Scudd 621. 

Ceuthophilus  niger  ScnddeT=Udeopsylla  robusta    (Hald.) 612. 

Ceuthophilus  pallipes  E.  M.  Walker=(7e«^7iop7M7«s  gracilipes  (Hald.)   630. 

Ceuthophilus  politus  ScuddeT=Udeopsylla  robusta  (Hald.) 612. 

Ceuthophilus  sallei  Sc-dddeT^Ceuthophilus  caecus  Scudd 637. 

Ceuthophilus   spinosus  R.  &   H.  nee   Scudd.^Ceu<7iop7it7tts   rehebi  sp. 

nov 626. 

Ceuthophilus  virgatipes  R.  &  'R.=^Ceuthophilus  latibuli  Scudd 636. 

Chlcealtis  brunnea  Scudder=Dichromorpha  viridis   (Scudd.) 230. 

Chloealtis       canadensis       Provancher^Amblytropidia       occidentalis 

(Sauss.)     221. 

Chlcealtis  eurtipennis  Harris^Chorthippus  curtipennis  (Harr.) 234. 

Chlfraltis  punctulata  ScuddeT=Dichromorpha  viridis    (Scudd.) 230. 

Chlcealtis  viridis  ScnddeT=Dichromorpha  viridis   (Scudd.) 230. 

Chorisoneura  plocea  Rehn =C7iorisonewro  texensis   (S.  &  Z.) 111. 

Chortophnga  australior  R.  &  Il.=Chortophaga  viridifa^ciata  australior 

R.   &  H 257. 

Chrysochraon  abdominalis  Thomas=Chloealtis  abdominalis  (Thos.)  . . .   218. 

Chrysochraon  deorum  ScuddeT=Ageneotettix  deorum   (Scudd) 237. 

Chrysochraon  obscurus  Scudder^Pedeticum  obscurum  (Scudd.) 213. 

Clinocephalus  pulcher  R.  &.  li.=Clinocephalus  elegans  Morse 232. 

Conocephalus  atlanticus  BTuner=Neoconocephalus  retusus  (Scudd.)  .  .  528. 
Conocephalus  attenuatus  ScuddeT=N eoconocephalus  ensiger  (Harr.) . .  520. 
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Conocephalus  hruneri  Blatchley =Neoconocephalus  exiliscanorus  (Da- 
vis ) 515. 

Conocephalus  caudellianus  T>a.\ia^NeoconocepTialus  caudelUanus  (Da- 
vis)     525. 

Conocephalus  crepitans  ScudAer=Neoconocephalus  robustus  crepitans 

(Scudd.) 524. 

Conocephalus   dissimilis    (Amer.  auth.   nee.   Serv. )=Neoconocephalus 

retusus    ( Scudd. ) 528. 

Conocephalus  dissimilis  ServiUe=Neoconocephalus  triops  (Linn.) 529. 

Conocephalus  ensiger  Harris=Neoconocephalus  ensiger  (Harris) 520. 

Conocephalus    fusco-striatus    Redtenhacher  ^=Neoconocephalus     triops.... 
(Linn.) 529. 

Conocephalus  hehes  ScuddeT=:Neoconocephalus  triops   (Linn.) 529. 

Conocephalus    hoplomachus    R.    &    H.^Homorocoryphus    malivolans 

(Scudd.) 532. 

Concephalus  lyristes  R.  &  Il.=Neoconocephalus  nebrascensis  lyristes 

(R.   &   H.) 518. 

Conocephalus      malivolans      Scudder^Homorocoryphus      malivolans 

(Scudd.) ■ 532. 

Conocephalus  melanorhinus  R.  &  'ii.=Neoconocephalus  melanorhinus 

(R.  &  H.) 519. 

Conocephalus  mexicanus  SsLUSsuYe=Neoconocephalus  triops  (Linn.).. .   531. 

Conocephalus     nebrascensis     BTuneT=Neoconocephalus     nebrascensis 

(Brun.)     517. 

Conocephalus  nietoi   (Amer.  auth.  nee.  Sanss.)  =Neoconocephalus  tri- 
ops   (Linn.).    . .' 531. 

Conocephalus  obtusus  Burmeister^^N eoconocephalus  triops  (Linn.)...   531. 

Conocephalus       palustris        B\atchley=N  eoconocephalus        palustris 

(Blateh.) 526. 

Conocephalus  retusus  Scndder=Neoconocephalus  retusus   (Scudd.)...   528. 

Conocephalus  robustus  Scudder=:Neoconocephalus  robustus    (Scudd.)   522. 

Cryptoptilum     antillarum     {Redtenhacher)=Cycloptilum    antillarum 

(Redt. ) 667. 

Cryptoptilum    trigonipalpum    R.    &    li..=Cycloptilum     trigonipalpum 

(R.  &  H.) 668. 

Cycloptilus  borealis  Bvuner=Cycloptilum  squamosum  Scudder 665. 

Cyrtacanthacris      unilineata      F.      Walker=/Sc7iisiocerco      damnifica 

(Sauss.).     318. 

Cyrtophyllus  concavus  Scudder=rPterophylla  camellifolia  (Fab.) 406. 

Cyrtophyllus  elongatus  QaVideW=Pterophylla  camellifolia   (Fab.) 406. 

Cyrtophyllus  floridanus  Beutenmuller=Iyea  floridensis   (Beut.) 501. 

Cyrtophyllus  intermedius  Ca\idQ\\=Pterophylla  camellifolia  interme- 
dia   (Caud.) 500. 

Cyrtophyllus      perspicillatus      Burmeister=Pterophylla      camellifolia 

(Fab.) 406. 

Cyrtoxipha  delicatula  Scudder=Anaxipha  pulicaria   (Burm.) 731. 

Cyrtoxipha    Columbiana    Ca\idQ\\^=^Cyrtoxipha    gundlachi    columbiana 

Caud 735. 

Daihinia  gigantea  Bruner^Udeopsylla  robusta  (Hald.) 612. 

Decticus  derogatus  F.  'Wal]ier=:Atlanticus  americanus  (Sauss.) 596. 

Decticus  dorsalis  Burraeister= Atlanticus  dorsalis  (Burm.) 598. 

Decticus  pachymerus  Burmeister=Atlanticus  pachymerus  (Burm.)...   593. 

Dendrotettix  longipennds  Riley— Dendrotettix  quercus  Pack 337. 

Diapheromera  dentricus  Stk]=Megaphasma  dentricus  (StM) 142. 

Diapheromera  sayi  Gray=Diapheromera  femorata  (Say) 133. 

Dictyophorus  reticulatis  Thnni3erg=Romalea  microptera  (Beauv.) ....   304. 

Dissosteira  bolli  crepitans  Saussuve= Spharagemon  crepitans  (Sauss.)   278. 

Diestrammena   marmorata    (BeHaiin)  =Diestrammena   japanica   nom 

nov Oil. 

Ectobia  flavocincta  Scudder=^Parcoblatta  pennsylvanica  (DeG.) 86. 

Ectobia  lithophila  Scudder^^^Parcoblatta  uhleriana   (Sauss.) 81. 

Engoniaspis  testacea  Scudder=Atlanticus  testaceus  (Scudd.) 591. 
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Eotettix  davisi  'iieha.rd=MeUinoplus   davisi    (Hebard) 396. 

Eotettix  hebardi  Rehn — =Melanoplus  attenuatus  hebardi  (Rehn) 371. 

Eotettix  quercicola  Hehard^Melanoplus  davisi  qnercicola  (Hebard)..   397. 

Eritettix  carinatus   (Scudder)  =Eritettix  simplex   (Scudd.) 211. 

Eritettix  sylvestrus  Blatch\ey=Pedeticum  obscurum  (Scudd.) 213. 

Euborellia  annuUpes    CLucas)  =AnisoIaMs  annulipes    (Lucas) 47. 

Eurycotis  ingens   (Scudder)  =EMri/cofis  floridana  (F.  Walker) 97. 

Forficula  aculeata  Scudder=Dor«  aculeatum   (Scudd.) 55. 

Forfieula  annulipes  LiUcas= Anisolabis  annulipes    (Lucas) 47. 

Forficula  bidens  Olivier^Labidura  bidens   (Oliv.) 48. 

Forficula  maritima  Gene= Anisolabis  maritima  (Gen6) 47. 

Forficula  minor  (Linnaeus)  =Labia  minor  (Linn.) 51. 

Forfiscelia  curvicauda  Motsch.=Labfo  curvicaudn  (Motsch.) 52. 

Gomphocerus  carinatus  ScuddeT=^Eritettix  simplex  (Scudd.) 211. 

Gomphocerus  pelidna  BuTvaeisteT^^Orphnlella  pelidna  (Burm.) 225. 

Gryllacris  carolinensis  GerstascVier^Camptonotus  carolinensis  (Gerst.)   G03. 

Gryllodes  caraibeus  Saussure= Atiurogryllus  muticus   (DeG.) 690. 

Gryllodes  clarazianus  SaussuTe=Anurogrylhis  muticus    (DeG.) 690. 

Gryllodes  guyennensis  Saussuve=Miogryllus  verticalis   (Serv.) 693. 

Gryllodes  poeyi  Saussure=rGri//Zo{ies  sigillatus   (F.  Walker) 692. 

Gryllotalpa  borealis  BnTmeisteT=(}ryllotalpa  hexadactyla  Party 644. 

Gryllotalpa  ponderosa  BruneT=^Gryllotalpa  major  Sauss 647. 

Gryllotalpa  vulgaris  'LatreiUe=Gryllotalpa  gryllotalpa   Linn 648. 

Gryllus  abbreviatus  Serville^Gri/W«s  assimilis  luctuosus  Serv 700. 

Gryllus  americanus  B\atchley^=Gryllus  assimilis  vernalis  Blatch. . ....   704. 

Gryllus  angustulus  F.  Wa\\i.eT=Anurogryllus  muticus  (DeG.) 690. 

Gryllus  angustus  Seudder=<?ri/ZZK.s  assimilis  pennsylvanicus  Burm 702. 

Gryllus  arenaceus  Blatchley=GryZ?«s  assimilis  scudder:anus  Sauss...   700. 

Gryllus  bipunctatus  DeGeer=A'eoxabea  bipunctata   (DeG.) 727. 

Gryllus  bivittatus  Say =Melanoplus  bivittatus   ( Say) 446. 

Gryllus   brevicornis  L,mn^=Tryxalis   brevicornis    (Linn.) 198. 

Gryllus  carolimis  Johannsonr=)StO(77noma«fts   caroVna    (Johann.) . . . .   118. 

Gryllus  firmus  Scudder=G^2/Z?MS  assimilis  firmus  Scudd 699. 

Gryllus  laplata'  Qa\\?,s\xve=^Miogryllus  verticalis   (Serv.) 693. 

Gryllus  luctuosus  Sev\i\\e=Gryllus  assimilis  luctuosus  Serv 700. 

Gryllus  muticus  'DeGeer^=Anurogryllus  muticus    (DeG.) 690. 

Gryllus  neglectus  ScuddeT=Crryllus  assimilis  neglectus  Scudd 706. 

Gryllus     nigerrimus  F.     Walker =Gr3/nMS     assimilis     pennsylvanicus 

Burm 702. 

Gryllus  nigra   (THarTis) ^Gryllus  assimilis  pennsylvanicus  Burm 702. 

Gryllus  niveus  DeGeer=0ecanf7iMs  nivetis   (DeG.) '714. 

Gryllus  obscurus  Fabricius=Sc7(tsf ocerra  obscura    (Fabr.) 317. 

Gryllus  pennsylvanicus  Burmeister= G^ry/h/s  assimilis  pennsylvanicus ^ 

Burm .^^122- 

Gryllus  pustulipes  F.  Wa\iiev =Gryllod€s  sigillatus   (F.  Walker) 692. 

Gryllus  rubens  Scndder=Gryllus  assimilis  scudderianus  Sauss 700. 

Gryllus  scudderianus  Saussure=(?ri/ZZ«s  assimilis  scudderianus  Sauss.  700. 

Gryllus  serialis  Thunl)erg=  Schistocerca  americana   (Drury) 312. 

Gryllus  sigillatus  F.  Walker =Grt/no(7es  sigillatus  (F.  Walker) 692. 

Gryllus   sulphureus   Fabricius=Arp7ita    sulphurea    (Fabr.) 253. 

Gryllus   verticalis   SeT\il\e=Miogryllus   verticalis    (Serv.) 693. 

Gryllus  virginianus  Fahricms=Chortophaga  viridifasciata    (DeG.)...   256. 
Gryllus  vitreipennis  Marschall=S^enacns  vitreipennis   (Marsch.) . . . .   310. 

Hapithus   quadratus   Scudder=iTapif7iMS   agitator   Uhler 739. 

Haplopus  evadne  Caudell  nee.  Westwood=Ap7op«s  mayeri  Caudell...   144. 
Hesperotettix  gemmicula  liehaTd=^Hesperotettix  pratensis  gemmicula 

Hebard 333. 

Hippiscus   citrinus   Scudder=jfftppisetts   rugosus    (Scudd.) 269. 

Hippiscus  compactiis   Scudder^=n ippiscus  rugosus    (Scudd.) 269. 

Hippiscus  immaculatus  Morse=ffipptsc?/s  rugosus    (Scudd.) 269. 

Hippiscus  nanus   Saussure=ffipp?scws   haldemanii    (Scudd.) 268. 

Hippiscus  suturalis   Scudder=fl^ippisc«s   rugosus    (Scudd.) 269. 
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Hippiscus  texanus  ScuddeT=:Hippiscus  pTioenicopterus   (Burm.) 266. 

Hippiscus  tuherculatus  Beauvois  (Amer.  oMVa.)  ^Hippiscus  apiculatus 

(Harr.) 264. 

Hippiscus  variegatus  Scudder=fl'ippiscMS  rugosus    (Scudd.) 269. 

Idionotus  brevipes  CaudeU= I dionotus  sphagnorum   (F.  Walker.) 601. 

Ischnoptera  Mvittata  Thomas=::=Blattella  germanica  (Linn.) 73. 

Ischnoptera  dolliana  Sauss.  &  Zehj\t.= Parcoblatta  bolliana  (S.  &  Z.).. .  80. 

Ischnoptera  borealis  BrunneT= Par coblatta  virginica   (Brunner) 82. 

Ischnoptera  couloniana  SaxissuTe=Parcoblatta  pennsylvanica  (DeG.)..  86. 
Ischnoptera  divisa  Sauss.  &  Zehnt.^Parcoblatta  pennsylvanica  divisa 

(S.  &  Z.) *. . .  88. 

Ischnoptera  fulvescens  Sauss  &  Zehnt.=Parcoblatta  fulvescens   (S.  & 

Z.) 83. 

Ischnoptera  hyalina  Scudder=Parco&Zaif^o  lata  (Brunn.) 84. 

Ischnoptera  inccqualis   (Sauss.  &  Zohnt.)  ^=Parcoblatta  pennsylvanica 

(DeG.) 86. 

Ischnoptera  insolita  R.  &  H.^^Parcoblatta  caudelli  Hebard 89. 

Ischnoptera  intricata  Blatchley=Parco?)Za^ia  uhleriana    (Sauss.) 81. 

Ischnoptera  johnsoni  Tiehn^Ischnoptera  deropeltiformis    (Brunn.)...  75. 

Ischnoptera  lata,  Brnnner^Parcoblatta  lata    (Brunn.) 84. 

Ischnoptera  major  (Sauss  &  Zehnt.)  =Parcoblatta  lata   (Brunn.) 84. 

Ischnoptera     nigricollis      F.      Walker=7scft,»opfera      deropeltiformis 

(Brunn.) 75. 

Ischnoptera  nortoniana  Saussure=Parcoblatta  pennsylvanica  (DeG.).  86. 

Ischnoptera  translucida  Saussnre^ Par coblatta  pennsylvanica  (DeG.).  86. 

Ischnoptera  uhleriana  Saiissur e=Parcoblatta  uhleriana   (Sauss.) 81. 

Kakerlac    fuliginosa    Serville=Penp7anaia    fuliginosa    (Serv.) 103. 

Kdkerlac  schcrfferi  'Reh\\=Parcoblatta  bolliana   (S.  &  Z.) 80. 

Labia   brunnea   Scudder=ProZo6ta  arachidAs    (Yersin) 54. 

Labia  burgessi  Scudder^Prolabia  pulchella   (Serv.) 53. 

Labia  guttata  Scndder=Prolabia  pulchella  (Serv.) 53, 

Labia  melancholica  Scudder^Prolabia  pulchella  (Serv.) 53. 

Labia  minuta  Scudder=Zya&ia  minor  (Linn.) 51. 

Labia  unidentata  Burr  nee  Beauv. =Pro?abza  pulchella  (Serv.) 53. 

Labidura  riparia  (Amer.  Auth.  nee.  FaUas)^Labidura  bidens  (Oliv.).  .48. 

Latindia  cucullatus  Sauss.  &  Zehnt.=Compsodes  cucullatus  (S.  &  Z.)..  .108. 

Libellula  americana  Druvy= 8 chistocerca  americana  (Drury) 312. 

Liphoplus  krugii  (Amer.  auth.  nee.  Sauss.)=Cycloptihim  squamosum 

Scudd 665. 

Liphoplus  krugii  Saussure^Cycloptihi,m  antillarum   (Redt.) 667. 

Liphoplus  zebra  R.  &  H.^Cycloptilum  squamosum  zebra  (R.  &  H.) . . .  6C6. 

Locusta  abortiva  'Rarris=Chla;altis  conspersa  (Harr.) 215. 

Locusta  apiculata  Harris^^Hippiscus  apiculatus   (Harr.) 264. 

Locusta  camellifolia  Yahricius^^P terophylla  camellifolia  (Fabr.) 406. 

Locusta  carolinus  Ijmnaeus=Dissosteira  Carolina   (Linn.) 272. 

Locusta  coralUna  'iiarris=Hippiscus  apiculatus   (Harr.) 264. 

Locusta  curvicauda  DeGeer^zScudderia  curvicauda  (DeG.) 469. 

Locusta  eucerata  'H.arvis=Psinidia  fenestralis   (Serv.) 288. 

Locusta  fasciata  DeGeerz^Gonocephalus  fasciatus  (DeG.) 567. 

Locusta  (Dictyophorus)  guttatus  Sio\\^=Romalea  microptera  (Beauv.).  304. 

Locusta  infuscata  H.arTis=Chortophaga  viridifasciata    (DeG.) 255. 

Locusta  marmorata  DeHaan^Diesframmeno  japanica  nom.  nov 611. 

Locusta  marmorata  JlaTris^Scirtetica  marmorata  (Harr.) 284 

Locusta  maritima  IiarT\s=Trimerotropis  maritima    (Harr.) 293. 

Locusta  nebulosa  'iiaTTis=^Encoptolophus  sordidus  (Burm.) 259. 

Locusta  oblongifolia  DeGeer= Amblycorypha  oblongifolia  (DeG.) 477. 

Locusta  radiata  liarv\s=Chortophaga  viridifasciata   (DcG.) 256. 

Locusta  verruculata  KiTloy=Circotettix  verruculatus    (Kirby) 299. 

Macneillia  obscura    (Scudder) ^Pedeticum  obscurum   .(Scudd.) 213. 

Manomera  orthostylus  Cau del l=Manomero  tenuescens  (Scudd.) 139. 

Mantis   Carolina  BurmeisteT= Stagmomantis   Carolina    (Johann.) 118. 

Mantis  chlorophaa  'B\anchavd=Phyllovates  chlorophwa    (Blanch.)...  129. 
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Mantis  dimidiata  SsLnssuTe^Stagmomantis   Carolina    (Johann.) 118. 

Mantis  grisea  Fabricius=GoHaffsfa  grisea  (Fabr.) 125. 

Maritis  phryganoides  SeT\iUe=Gonatista  grisea   (Fabr.) 125. 

Mantis  stolli  Saussnve=Stagni07nantis  Carolina    (Johann.) 118. 

Mantis  icheeleri  Thomas=Stagmomantis  Carolina   (Johann.) 118. 

Marsa  arcuata  F.  WaIker=t7deop«i/J7a  rohusta  (Hald.) 612. 

Melanoplus  abortivus  WaWier^Melanoplus  islandictis  Blatch 388. 

Melanoplus    a^idocercus    Hebard=3fe?anop7Ms    carnegiei    acidocercus 

Hebard    396. 

Melanoplus  alaskanus  ScuddeT=Melanoplus  bruneri  Scudd 413 

Melanoplus  amplectens  Scud6eT=Melanoplus  walshii  Scudd 403. 

Melanoplus     arboreus     Scudder=lfe/anop?«s     punctulatus     arboreus 

Scudd 452. 

Melanoplus  baconi  McNeiU=^Melanoplus  fasciatus   (F.  Walker) 400. 

Melanoplus  blatchleyi  Scudder:=Afe/anop?MS  walshii  Scudd 403. 

Melanoplus  cencJiri  'Mc'Seil\^=Melanoplus  flavidus  Scudd 416. 

Melanoplus  coccineipes  Seud6eT=Melanoplus  angustipennis  (Dodge).  425. 

Melanoplus  collinus  Sc\idder=Melanoplus  keeleri  luridus    (Dodge)...  437. 

Melanoplus  curtus  Scudder=Melanoplus  fasciatus   (F.  Walker) 400. 

Melanoplus  deceptus  'Movse^Melanoplus  viridipes  Scudd 365. 

Melanoplus  deletor  ScuddeT=Melanoplus  keeleri    (Thomas) '.  436. 

Melanoplus  femoratus  (BuTineisteT)^^Melanoplus  bivittatus  (Say)....  446. 

Melanoplus  fa^dus  ScuddeT=Melanopl us  packardii  Scudd 429. 

Melanoplus  griseus  (Thomas)  =Melanoplus  punctulatus  (Scudd.) 450. 

Melanoplus  harrisi  'MoTse=PJiortaiiotes  nebrascensis  (Thomas) 357. 

Melanoplus  huroni  Blatch\e}.=Melanoplus  dodgei  Jiuroni  Blatch 407. 

Melanoplus  interior  Scudder=Melanoplus  femur-rubrum    (DeG.) 419. 

Melanoplus  inops   Scndder^ Melanoplus   rotundipennis    (Scudd.) 382. 

Melanoplus  juvencus  Scudder=.lf e7anop?«s  viridipes  Scudd 365. 

Melanoplus  luridus   ( Dodge )=3feianop7«s  keeleri  luridus  (Dodge)...  437. 

Melanoplus  macneilli  Hart^Melanoplus  fluviatilis  Bruner 432. 

Melanoplus  minor  {Sc\id<ieT)^Melanoplus  confusus  Scudd 434. 

Melanoplus     paroxyoides     Scudder=rParoxi/a     atlantica     paroxyoides 

(Scudd.) 353. 

Melanoplus  pega^us  Hehard^Melanoplus  furcatus  pegasus  Hebard. . . .  445. 

Melanoplus  rectus  Scudder^Jfe7anopZMS  fasciatus  (F.  Walker) 400. 

Melanoplus  similis  Morse=Melanoplus  viridipes  Scudd 365. 

Melanoplus      sylvestris     MoTse=Melanoplus      islandicus      sylvestris 

Morse    389. 

Melanoplus   symmetricus   MoTse=Mel<inoplus   clypeatus   symmetricus 

Morse     444. 

Melanoplus  tribuloides  Morse^^Melanoplus  tribulus  tribuloides  Morse.  378. 

Mermiria  belfragii  St&l=r3fermina  neomexicana  (Thos.) 204. 

Mermiria  vigilans  Scudder=Mermiria  alacris  Scudd 203. 

Mestobregma  cineta  Thovaas^^Mestobregma  thomasi  Caudell 290. 

Microcentrum      affiliatum      Scud.AeT=Microcentruni      rhombifolium 

(Sauss.) 485. 

Microcentrum  laurifolium    (Amer.    auth.   nee.    Liinn.) ^=Microcentrum 

rhombifolium   ( Sauss. ) 485. 

Microcentrum  rostratum  R.  &  1i.=Turpilia  rostratrum   (R.  &  H.) . . .  492. 
Microcentrum        thoracicum        ScuddeT—Stilpnochlora        couloniana 

(Sauss.) .^ 490. 

Miogryllus  Oklahoma!  Caudel\=Miogryllus  verticalis  (Serv.) 693. 

Miogryllus  saussurei  Scudder^Miogryllus  verticalis    (Serv.) 693. 

Miogryllus  transversalis  ScuddeT=^Gryllodes  sigillatus    (F.  Walker).  692. 

Mogisoplistus  barbouri  Morse:r=C2/c7op('i7Mm  antillarum   (Redt.) 667. 

Mogosiplistus  slossoni  Scudder—Cycloptilum  antillarum   (Redt.) 667. 

Nemobius  abortivus  CaudeU=X emobius  fasciatus  abortivus  Caudell..  676. 

Nemobius  affinis  Beutenmuller=rS'emo&tws  carolinus  Scudd 685. 

Nemobius  angusticollis  E.  M.  Walker=A"emobtMs  carolinus  Scudd 685. 

Nemobius  aterrimus  Scudder  (  $  )^^Xemobius  cubensis  Sauss 683. 

Nemobius  aterrimus  Scudder  ( $  )^Xemobius  fasciatus  socius  Scudd.  677. 
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Nemobius  aurantius  R.  &  H.^Nemohius  palustris  Blatch 684. 

Nemobius  bruneri  Tiehard=N eviobius  variegatus  (Bruner) 682. 

Nemobius  canus  ^c\\Ad.ev ^Nemobius  fasciatus  socius  Scudd 677. 

Nemobius   carolinus    (Blatchley   nee.   Scudd.)=Nemobius    variegatus 

(Bruner) 682. 

Nemobius  cubensis  (Blatchley  nee.  Sauss.)  =Nemobius  griseus  Walker  678. 

Nemobius  exiguus  ScudAer^=N emobius  fasciatus    (DeG. ) 674. 

Neynobius  exiguus  'B\a.tc\\\ey ^Nemobius  carolinus  Seudd 685. 

Nemobius  funeralis  Ha,rt:^Nemobius  griseus  funeralis  Hart 679. 

Nemobius  hastatus  Saussure=Nemobius  fasciatus  socius  Seudd 677. 

Nemobius  janus  Kirhy =Nemobius  carolinus  Seudd 685. 

Nemobius  septentrionalis  Frovancher=Nemobius  carolinus  Scudd 685. 

Nemobius  socius  Scudder=Nemobius  fasciatus  socius  Scudd 677. 

Nemobius  utahensis  Scudder=Nemobius  fasciatus    (DeG.) 674. 

Neoblattella   adspersicollis    R.    &    H.    nee.    Sth\^=Latiblattella    rehni 

Hebard 69. 

Neoblattella  detersa  (Amer.   auth.  nee.   Walter) ^Latiblattella  rehni 

Hebard 69. 

Neortus  carolinus  Brunner=Camptonotus  carolinensis  (Gerst.) 603. 

Neotettix  bolivnri  IianQ.ocW^=Neotettix  femoratus   (Scudd.) 172. 

Neotettix  coarctatus  YiaTiQ,ock=Neotettix  bolteri  Hancock 173. 

Neotettix  hancocki  Blatch\ey^=N eotettix  bolteri  Hancock 173. 

Neotettix  variabilis  liancoc^=Neotettix  femoratus   (Seudd.) 172. 

Neotettix  rotundifrons  Har\coc\\^=N eotettix  femoratus   r Scudd.) 172. 

Neotettix  variabilis  Yia\icock=N eotettix  femoratus  (Seudd.) 172. 

Nomotettix  arcticus  iiancock^=N omotettix  validus  Hancock 161. 

Nomotettix  arcuatus  Hancoc\i=N omotettix  cristatus    (Scudd.) 157. 

Nomotettix   borealis   E.  M.   WaWier^Nomotettix  cristatus  sinuifrons 

Hancock ICO. 

Nomotettix  compressus  Morse^N omotettix  cristatus  comprcssus  Morse  157. 
Nomotettix     floridanus     'H.aiicoc]i==N  omotettix     cristatus     floridanus 

Hancock 158. 

Nyctobora   laevigata  (Amer.  auth.   nee.  Beauv.)  =L€urolestes   pallidus 

(Brunn.) 93. 

Nyctobora    sericea    (Amer.    auth.    nee.    Burm.)  =Nyctobora    laevigata 

( Beauv. ) 92. 

Oecanthus  bipunctatus  ('DeGeer)=Neoxabea  bipunetata  (DeG.) 727. 

Oecanthus  fasciatus  Fitchz=OecantJius  nigricornis  F.  Walker 719 

Oecanthus     forbesi     Titus^Oecanthus     nigricornis     quadripunctatus 

(Beut.) 722. 

Oecanthus  formosus  F.  Wal^er^^Neoxabea  bipunetata  (DeG.) 727. 

Oecanthus  punctulatus  Y\ich=iN eoxahea  bipunetata  (DeG.) 727. 

Oecanthus      quadripunctatus     Beutenmiiller^Oecan^TiMS     nigricornis 

quadripunctatus    (Beut.) 722. 

Oedipoda  carinata  Scudder=:Arp7! ia  xanthoptera  (Burm.) 249. 

Oedipoda  discoidea  ServiUe=J{ippiscus  pho'nicopterus   (Burm.) 266. 

Oedipoda  fenestralis  Ser\ iUe^±^Psinidia  fenestralis   (Serv.) 288. 

Oedipoda  haldennanii  Scudder=:ff ippisct/.s  haldemanii    (Scudd.) 268. 

Oedipoda  obliterata  Germar=^Hippiscus  apiculatus  (Harr. ) 264. 

Oedipoda  pellucida  FTOvancher=Encoptolophus  sordidus  (Burm.) ....   259. 

Oedipoda  pellucida  Scudder=CamnM7a  pellucida   (Seudder) 261. 

Oedipoda       phcenicoptera       Burmeister=Hippisc«s       phcenicopterus 

( Burm.) 266. 

Oedipoda  rugosa  Scudder^Hippiscus  rugosus  (Scudd.) 269. 

Oedipoda  sordida  Burmeister=E ncoptolophus  sordidus  (Burm.) 259. 

Oedipoda  sulphurea  Fabrieius=:Arp7iio  sulphurea    (Fabr.) 252. 

Oedipoda  tenebrosa  Scudder=rArp7im  pseudonietana   (Tho«.) 251. 

Oedipoda       wyomingiana      Thoinas=Spharagemon       wyomingianum 

(Thos.) 281. 

Oedipoda  xanthoptera  Burmeister=rArp?iia  xanthoptera   (Burm.) 249. 

OUgonyx  uhleri  Stk]=^Oligonyx  scudderi  Sauss 126 
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Ommatolampis      hrevipennis      Thoma^:=H  esperotettix       brevipennis 

(Thos.) 330. 

Opomala  aptera  ScuAAer=:Psetidopomala  brachyptera  (Scudd.) 200. 

Opomala  bivittata  Serville=Mermiria  bivittata  (Serv.) 205. 

Opomala  brachyptera  ScuddeT=:Pseu<lopoinala  brachyptera   (Scudd.).  200. 
Opomala  marginicollis  Serville=Lepii/sma  marginicollis   (Serv.).....   307. 

Orchelimum  bruneri  B\atchley^=Orchelimum  volantum  McNeill 560. 

Orchelimum  campestre  Blatchley^Orchelimum  concinnum  campestre 

Blatch 556. 

Orchelimum  crusculum  Bavis^^Orchelimum  fidicininm  R.  &  H 558. 

Orchelimum  glaucum  ServiUe^Orchelimum  agile   (DeG.) 539. 

Orchelimum  gracile  'Rarris=:^Concocephalus  fasciatus   (DeG.) 567. 

Orchelimum     gracile     Bruner=0rc7ieHmttm      concinnum      delicatum 

Bruner     556. 

Orchelimum  gracilimum  Griftini=^Orchelimum  concinnum  delicatum 

Bruner 556. 

Orchelimum  indianense  Blatch\ey=Orchelimum  concinnum  Scudd 554. 

Orchelimum  longipennis  Scndder=Orchelimum  concinnum  Scudd 554. 

Orchelimum     manitobense   E.     M.     Walker^Orchelimum     gladiator 

Bruner 545. 

Orchelimum  molossum  R.  &  li.=Orchelimtim,  agile  (DeG.) 539. 

Orchelimum  nitidum  Redtenhacher^=Orchelimum  agile   (DeG.) 539. 

Orchelimum  silvaticum  McNei\l=Orchelimum  agile  (DeG.) 539. 

Orchelimum  spinulosum  Redtenhachev=Orchelimum  agile  (DeG.) 539. 

Orchesticus  americanus  SanssuTe=::Atlanticus  americanus   (Sauss.)...   596. 

Orocharis  uhleri  McN ei\\=Hapithus  agitator  Uhler 739. 

Orphulella  pratorum  ^aviddev^^Orphulella  pelidna  (Burm.) 225. 

Panchlora  poeyi  Saussure=Panc7i?ora  cubensis    (Sauss.) 105. 

Panchlora    viridis     (Amer.    auth.    nee.    Sauss.)  =Panchlora    cubensis 

(Sauss.) 105. 

Paratettix  rugosus  iScudder)^Apotettix  rugosus   (Scudd.) 178. 

Paratettix  texanus  Ylancoc]i=Paratettix  cucullatus   (Burm.) 175. 

Paroxya  floridana  (Thomas) ^Paroxya  clavuliger  (Serv.) 353. 

Paroxya  hoosieri  (Blaichley )=Paroxy.a  clavuliger  hoosieri  (Blatch.).   355. 

Paroxya  scudderi  Blatehley^=Paroxya  atlantica  Scudd 351. 

Periplaneta  floridana  F.  Wa\Ker^=Eurycotis  floridana  (F.  Walker)...     97. 

Periplaneta  orientalis  Burme\ster=^Blatta  orientalis  Linn 94. 

Periplaneta  semipicta  F.  Wa\\i.er=Eurycotis   floridana  (F.Walker)..     97. 

Periplaneta  truncata  Kraus^^P eriplaneta  brunnea  Brunn 101. 

Pezotettix  abditum  Dodge=M elanoplus  dawsoni    (Scudd.) 393. 

Pezotettix  acutipennis  Scudder=^Canipylacantha  olivacea   (Scudd.)...   325. 

Pezotettix  autumnalis  I)odge=Phataliotes  nebrascensis    (Thos.) 357. 

Pezotettix  dawsoni  Scudder^M elanoplus  dawsoni  (Scudd.) 393. 

Pezotettix  glacialis  Scudder=Porfismffl  glacialis  (Scudd.) 341. 

Pezotettix  gracilis  Bruner=M elanoplus  gracilis    (Bruner) 362. 

Pezotettix  hoosieri  Blatchley=^Paroxya  clavuliger  hoosieri  (Blatch.)..   355. 

Pezotettix  minutipennis  Thomas^Melanoplus  gracilis    (Bruner) 362. 

Pezotettix   nebrascensis    Thomas=Pha'taliotes    nebrascensis    (Thos.).  357. 
Pezotettix       obovatipennis       Blatchley=MeZanopZ«.9       obovatipennis 

(Blatch.) 374. 

Pezotettix  occidentalis  Bruner:=^M elanoplus  walshii  Scudd 403. 

Pezotettix   olivacea   Scudder=zC ampylacantha   olivacea    (Scudd.) 325. 

Pezotettix  puer  ScuddeT^=Melanoplus  puer    (Scudd.) 381. 

Pezotettix       rotundipennis        Scudder=M  elanoplus       rotundi'pennis 

( Scudd. ) 382. 

Pezotettix  scudderi  Uhler=MeZanopZtts  scudderi   (Uhler) 394. 

Pezotettix  septentrionalis  Saussure=lf eZanopZws    borealis   (Fieb.)....   422. 
Pezotettix  speciosa  Seuddev=Hesperotettix  speciosus  (Scudd.) .......  335. 

Pezotettix  tellustris  Scndder=^M elanoplus  dawsoni  (Scudd.) 393. 

Pezotettix  unicolor  Thoraas^M elanoplus  scudderi  (Uhler) 394. 

Pezotettix   viola   Thomas=M elanoplus    ponderosus    (Scudd.) 405. 

Pezotettix  viridipes  Walsh  Ms.^=M elanoplus  viridipes  Scudd 365. 
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Phaneroptera      septentrionalis      ServUle=8cudderia      septentrionalis 

(Serv.) 464. 

PJiasma  buprestoides  StoU^Anisomorpfia  'buprestoides  (Stoll) 145. 

Phasma  ferruginea  'Bea.nv oi^^ AnisoTnorpha  ferruginea   (Beauv.) 146. 

Phyllodromia  borealis  Saussure=Parcoblatta  pennsylvanica  (DeG.)...     86. 

Phylloptera  retinerve  'Burmei^ter=Microcentru7n  retinerve    (Burm.).  489. 

Phylloptera     rhombifolium     Sa.ussuTe=Microcentrum     rhomMfoHum 

( Sauss. ) 485. 

Phylloptera       rotundifolia       ScudAev^AmMycorypha       rotundifoUa 

(Scudd.) 483. 

Platamodes  unicolor  Scnd6er=Parcol)latta  uhleriana   (Sauss.) 81. 

Platycleis  fletcheri  Cau6.e\l^=Idionotus  sphagnorum   (F.  "Walker) 601. 

Platyphyllum  concaviim  JiaTris:=Pterophylla  camellifolia    (Fabr.)...  496. 

Platyzosteria  ingens  Scudd.er=Eurycotis  floridana   (F.  Walker) 97. 

Platyzosteria  sabalianus  Scndd.er=E urycotis  floridana  (F.  Walker).. .  97. 
Plectoptera    poeyi     (R.    &.    H.    nee.    Sauss.)  =Plectoptera    floridana 

Hebard 112. 

Podisma  australis  Morse^=Dendrotettix  scudderi  (Morse) 339. 

Podisma  scudderi  Morse=Dendrotettix  scudderi  (Morse) 339. 

Pycnoscelus  oiscurus  Scudder^Pycnoscehis  stirinamensis   (Linn.) . . .  104. 

Radinotatum  peninsulare  R.  &  H.^^Radinotafum  hrevipenne  (Thos.) . .  195. 

Rhapfiidophora  maculata  HaYris^Ceutfiophilus  maculatus  (Harr.) . . .  622. 

Rhaphidophora  stygia  Scudder=Ceut'hopMlus  stygius    (Scudd.) 634. 

Rhapfiidophora      cavernarum      Saussur  e-=:Hndena'cus      suhterraneus 

(Scudd.) 608. 

Rhaphidophora       suiterranea       Scvidder=Hadenoecus       suhterraneus 

(Scudd.) 608. 

Rhomalea  centurio  Thomas=Romalea  microptera  C Beauv.) 304. 

Rhomalea  gloveri  Kirhy^Romalea  microptera    (Beauv.    ) 304. 

Romalea  marci  Serville^i?omaZea  microptera  (Beauv.) 304. 

Scapteriscus    didactylus    (Amer.    auth.    nee.    IjatTeille)=8capteriscus 

vicinus   Scudd 651. 

Schistocerca  calidior  R.  &  'H..=Schistocerca  damnifica  catidior  R.  &  H.  319. 
Schistocerca  rubiginosa   (ScuddeT)=Schistocerca  alutacea  ruMginosa 

(Scudd.) 316 

Schistocerca  serialis  (Thunb. )=Schistocerca  americana  (Drury) 312. 

Scirtetica  picta  ( Scudder) ^=8 cirtetica  marmorata  picta  (Scudd.) 285. 

8cudderia  cuneata  Morse^8 cudderia  furcata  cuneata  Morse 474. 

8cudderia  curvicauda  borealis  R.  &  lI.=:Scudderia  curvicauda  (DeG.).  469. 

Scudderia  fasciata  BeutenmuIler=/ScMff^erta  furcata  Brunn 472. 

Scudderia  truncata  Beutenmuller=>S'CM(Z(Zena  septentrionalis   (Serv.).  464. 

Spectrum   bivittatum   Say=Anisomorpha   buprestoides    (Stoll) 145. 

Spectrum  femoratum  Say^Diapheromera  femorata   (Say) 133. 

Spharagemon  o'quale  scudderi  Morse^Spharagemon    loyomingianum 

(Thos.) 281. 

Spharagemon  balteatum  ScuddeT:=Spharagemon  bolli  Scudd 276. 

Spharagemon   collare   scudderi   Morse=^Spharagemon   wyomingianum 

(Thos.) 281. 

Spharagemon        oculatum       Morse^=8pharagemon       wyomingianum 

(Thos.) 281. 

Spongophora  brunneipennis  (ServiIle)=:yos#oir  brunneipennis  (Serv.)  50. 
Stagmomantis  ferox   Sanssur e=Stagmomantis  Carolina    (Johann.)...   118. 

Stenacris  chlorizans  F.  Walker=ri8'ienacri,9  vitreipennis  (Marsch.) 310. 

Stenobothrus  admirabilis  '[5\\\er=z8yrbula  admirabilis   (Uhler) 209. 

Stenobothrus  cequalis  Scudder:=Orphulella  speciosa  (Scudd.) 229. 

Stenobothrus  bicolor  Thomas=Amphitornus  bicolor   (Thos.) 220. 

Stenobothrus  bilitieatus  Scudder=Orp?n/Ze?Ja  speciosa   (Scudd.) 229. 

Stenobothrus  coloradensis  McT>JeU\=Chorthippus  curtipennis   (Harr.).  234. 

Stenobothrus  coloradus  Thoraas^^Amphitornus  bicolor  (Thos.) 220. 

Stenobothrus  gracilis  Scnddev^=Orphulella  speciosa  (Scudd.) 229. 

Stenobothrus  longipennis  ScviddeT=Chorthippus  curtipennis   (Harr.).  234. 
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Stenobothrus  maculipennis  ScudAer^^Orpfiulella  pelidna  (Burm.)....  225. 
Stenobothrus      occidentalis      Saussure=Amblytropidia      occidentalis 

(Sauss.) 221. 

Stenobothrus  propinquans  Scudd.er=Orphulella  pelidna  (Burm.) 225. 

Stenobothrus  speciosa  ScuddieT=Orphulella  speciosa  (Scudd.) 229. 

Stenobothrus   subconspersus   F.   Wal^er^^Amblytropidia    occidentalis 

(Sauss.) 221. 

Stenobothrus  unicolor  Thomas=Amphitornus  bicolor  (Thos.) 220. 

Stilpnochlora    marginella     (Amer.    auth.    nee.    Serv.)  ^^Stilpnochlora 

couloniana    ( Sauss. )    490. 

Stylopyga  orientalis  Fischer^Blatta  orientalis  Linn 94. 

Temnopteryx   deropeltiformis   BT\inneT=Ischnoptera    deropeltiformis 

(Brunn.) 75. 

Temnopteryx  major  Sauss.  &  Zehnt.=Parcoblatta  lata    (Brunn.)....  84. 

Temnopteryx  marginata  Scudder=Parcoblatta  pennsylvanica  (DeG.).  86. 

Temnopteryx  virginica  Brunner=Parcoblatta  virginica   (Brunn.) 82. 

Tenodera      aridifolia      sinensis      SanssuTe^=Paratenodera      sinensis 

(Sauss. ) 122. 

Tetrix  arenosus  Burme\ster^=Acrydium  arenosum   (Burm.) 169. 

Tetrix  parvipennis  'ilaTris=iTettigidea  lateralis  parvipennis    (Harr.).  183. 

Tetrix  polymorpha  B\irmeisteT=Tettigidea  lateralis   (Say) 182. 

Tettigidea  acadica  ScuddeT=Acrydium  acadicum   (Scudd.) 167. 

Tettigidea  acuta  Morse=^T ettigidea  lateralis  (Say) 182. 

Tettigidea  davisi  Morse^Tettigidea  armata  Morse 185. 

Tettigidea  medialis  Hancoc\i=Tettigidea  lateralis    (Say) 182. 

Tettigidea  obesa  Scudder=Paa;i?Za  obesa  (Scudd.) 179. 

Tettigidea  pennata  Morse=Tettigidea  lateralis  parvipennis  (Harr.)...  183. 

Tettigidea  spicata  Morse=Tettigidea  armata  spicata  Morse 186. 

Tettix  angustus  Hancock=Acri/dmm  arenosum  obscurum   (Hanc.)...  169. 

Tettix  blatchleyi  liancoc^^=  Acrydium  arenosum   blatchleyi    (Hanc).  170. 

Tettix  brunneri  Bo\\YaY=^Acrydium   brunneri    (Bolivar) 165. 

Tettix  crassus  Morse^Acrydium  ornatum  Say 165. 

Tettix  cucullatus  B\iTmeister=Paratettix  cucullatus  (Burm.) 175. 

Tettix  decoratus  Hancock^Acrydium  arenosum  obscurum  (Hanc.)...  169. 

Tettix  femoratus  Scuddev^^Neotettix  femoratus  (Scudd.) 172. 

Tettix  fluctuosus  Hancock=rA crj/dmm  arenosum  obscurum  (Hanc.)...  169. 

Tettix  gibbosa  Hancock=A cri/(iiMm  arenosum  obscurum  (Hanc.) 169. 

Tettix  hancocki  Mar se^=  Aery dium  ornatum  hancocki  (Morse) 167. 

Tettix  inflatus  Hancock^Acrydium  arenosum  obscurum  (Hanc.) 169. 

Tettix  luggeri  Hancock=:Acr2/dtMm  granulatum  Kirby 164. 

Tettix  morsei  Hancock=Ac|/(ZiMm  granulatum  Kirby 164. 

Tettix  rugosa  ^cnddev^^Apotettix  rugosus   (Scudd.) 178. 

Tettix  tentatus  Morse^Acrydium  brunneri   (Bolivar) 165. 

Tettix  triangularis  Scudder^=Acrydium  ornatum  Say 165. 

Thyreonotus  pachymerus    (Amer.   auth.  nee.   B\yrva.)-=Atlanticus  tes- 

taceus    ( Scudd. ) 591. 

Tomonotus  nietanus  Thomas=Arphia  pseudonietana  (Thos.) 251. 

Tomonotus  pseudonietanus  Thomas=2lrp7ita  pseudonietana  (Thos.)...  251. 
Tomonotus      zimmermanni      SaussuTe=Chortophaga      viridifasciata 

(DeG.) 256. 

Tragocephala      viridifasciata      'H.aTTis=Chortophaga       viridifasciata 

( DeG. ) 256. 

Tridactylus  fissipes  ^anssMV e=^Tridactylus  apicalis  Say 656. 

Tridactylus  histrio  Saussure=Ellipes  minuta  (Scudd.) 658. 

Tridactylus  histrionicus  Saussure=snipes  minuta   (Scudd.) 658. 

Tridactylus  illinoiensis  Thomas=^Tridactylus  apicalis  Say 656. 

Tridactylus  incertus  Saussiire^Tridactylus  apicalis  Say 656. 

Tridactylus  minutus  Scudder=Ellipes  minuta  (Scudd.) 658. 

Tridactylus  mixtus  'HaldeTaan=Tridactylus  apicalis   Say 656. 

Tridactylus  terminalis  Scudder^=Tridactylus  apicalis  Say 656. 

Tridactylus  tibialis  Gnerin^Tridactylus  apicalis  Say 656. 
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Trimerotropis  acta  Hel>ard=Trimerotropis  maritima  acta  Hebard . .  295. 
Trimerotropis    maritima    interior    Walker=Trimerotropis     maritima 

(Harr. ) 293. 

Trimerotropis  picta  Scu6.der=8cirtetica  marmorata  picta  (Scudd.)...  285. 

Truxalis  angusticornis  St§i\=^Dichromorpha  viridis   (Scudd.) 230. 

Tryxalis  brevipennis  Thoraas^Radinotatum  brevipenne   ( Thos. ) 195. 

Udeopsylla  compacta  Bruner=^Udeopsylla  robusta   (Hald.) 612. 

Udeopsylla  nigra  Send Aer^Udeopsylla  robusta  (Hald.) 612. 

Xabea  bipunctatus    iBeGeer)=Neoxabea  bipunctata    (DeG.) 727. 

Xiphidium  allardi   CaudeU^Conocephahis  allardi    (Caudell) 567. 

Xiphidium  attenuatum  ScuAder^=Conccphalus  attenuatus  (Scudd.)...  578. 

Xiphidium  brevipennis  Scudder=C onocephalus  brevipennis  (Scudd.).  570. 
Xiphidium       curtipenne       RedtenbacheT=C  onocephalus       nemoralis 

^Scudd.) 572. 

Xiphidium   ensifer   ScuddeT=^Conocephalus   brevipennis    (Scudd.)....  570. 

Xiphidium  fasciatum   {I)eGeer)^Conocephalus  fasciatus   (DeG.) 567. 

Xiphidium  gossypii  Scudder^=Conocephalus  brevipennis  (Scudd.) 570. 

Xiphidium  gracillimum  Morse=^Conocephalus  gracillimus   (Morse)...  569. 

Xiphidium    lanceolatum   Bruner:^Conocephalus   attenuatus    (Scudd.).  578. 

Xiphidium  modestum  Bvuner=^Conocephalus  saltans   (Scudd.) 582. 

Xiphidium  nemorale  Scudder^C onocephalus  nemoralis   (Scudd.) 572. 

Xiphidium  nigropleuroides  Fox:=Conocephalus  nigropleuroides  (Fox).  579. 
Xiphidium       nigropleurum        Bruner^^zConocephalus        nigropleurus 

(Bruner) 576. 

Xiphidium  (0.)  robustum  Redtenhacher^Orchelimum  nigripes  Scudd.  549. 

Xiphidium  saltans  Scuddev^=C onocephalus  saltans  Scudd 582. 

Xiphidium  scudderi  B\atchley=^C onocephalus  attenuatus  (Scudd.) ....  578. 

Xiphidium  spartino"  Fox^:^Conocephalus  spartinw   (Fox) 580. 

Xiphidium  strictum   Scudder^C onocephalus  strictus    (Scudd.) 573. 

Xiphidium  twniatum  Hedtenhacher^^G onocephalus  saltans   (Scudd.)..  582. 
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Families  end  in  idae;  subfamilies  in  inae.  Species  and  varieties  are  indexed  only 
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name. 
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Acrididas,    187. 

Acrydium,     i6i. 

acadicum,     167. 

arenosum,     16S. 

blatchleyi,       170. 

bruneri,     165. 

granulatum,     163. 

hancocki,    167. 

obscurum,     169. 

ornatum 165. 

Ageneotettix 236. 

Aglaopteryx,    68. 

Amblycorypha,    476. 

carinata,     481. 

floridana,      480. 

oblongifolia,     477. 

rotundifolia,     483. 

■uhleri,     482. 

Amblytropidi 207. 

Amblytropidia 221. 

Amphitornus 219. 

Anaxipha,     729. 

exigua,     730. 

imitator 733. 

pulicaria,    731. 

scia 732. 

vittata,    732. 

Anisolabis,     46. 

Anisomorpha 145. 

Anisomorphina;,    144. 
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Anurogryllus 690. 

Aplopus 143. 

Apotettix,     178. 

Aptenopedes 344. 

Arenivaga,     109. 

Areth.Ta,     4t>o. 

Arphia,     247. 

Atlanticus,     587. 

americanus,     596. 

calcaratus,     600. 

davisi,     594. 

dorsalis,     598. 

gibbosus,     597. 

glaber      599. 

monticola .595. 

pachymerus,     593. 

testaceus 591. 

Bacunculinae,     131. 

Batrachidinae,    179. 

Belocephalus,     503. 

davisi 507. 

excavatus,     508. 

hebardi,     508. 

micanopy 509. 

rehni,     509. 

sabalis,      504. 

sleighti,     506. 

subapterus 506. 

Bibliography 747. 

Blaberina,     106. 
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Blaberus 106. 

Blatta,     94. 

Blattella,     73. 

Blattinae,     93. 

Blattidae 59. 

Callimantis 123. 

Camnula,     260. 

Camptonotus,     602. 

Campylacantha 325. 

Cariblatta,     71. 

Ceuthophilus 613. 

brevipes,     624. 

caecus 637. 

davisi,      625. 

ensifer,     621. 

gracilipes,     630. 

heros 633. 

latens,     630. 

latibuli,     636. 

maciilatus,     622. 

nigricans,     621. 

peninsularis,    638. 

rehebi 626. 

seclusus,     629. 

spinosus,     628. 

stygius 634. 

tenebrarum 624 

terrestris 636. 

uhleri,     627. 

Chelisoches 58. 
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Chloealtis,     214- 

Chorisoneura m- 

Chorthippi,     233. 

Chorthippus,    234. 

Chortophaga,     254- 

Circotettix,     299- 

Clinocephalus,     232. 

Compsodes,      108. 

Conocephalinae 533- 

Conocephalus,    562. 

aigialus,    570- 

allardi 567- 

attenuatus,     578- 

brevipennis,     570- 

f  asciatus 567- 

gracillimus 569. 

nemoralis,     572- 

nig^ropleurus,     576. 

nigropleuroides,     ...579- 

saltans,     582- 

spartinse,     580. 

stictomerus 575- 

strictus 573- 

viridifrons 583- 

Copiphorina,     502. 

Corydiinse 107. 

Cryptocercus ii3- 

Cursoria,    59- 

Cycloptilum 664. 

Cyrtoxipha,      734- 

Decticinae S86. 

Dendrotettix,     337- 

Dermaptoria 42. 

Diapheromera 132. 

Dichromorpha 230. 

Diastremmena,     610. 

Dissosteira 271. 

Doru 55- 

Ellipes 658. 

Encoptolophus 258. 

Eneopterinae 737- 

Eotettix,     327- 

Epilamprinse,     93- 

Eremiaphilinae,    128. 

Eritettix,      210. 

Eurycotis 97- 

Falcicula 733- 

Forficula,     57- 

Forficulidae,      42. 

Forf  iculiiue 54. 

Glossary,     767. 

Gonatista,     124. 

Gressoria,     1 14. 

GrvUacrinse,     602. 

Gryilida:,     638. 

Gryllinae,      670. 

Gryllotalpa,    643. 

Gryllotalpinae,      642. 

Gryllodes,     692. 

Gryllus,     696. 

assimilis,     698. 

domesticus ^,707. 

firmus,      699. 

luctuosus,     700. 

neglectus,     706. 

pennsylvanicus,     ....702. 

scudderianus,    700. 

vernalls,     7o4. 

Gymnoscirtetes,     322. 

Hadenoecus,     608. 

Hapithus,     738. 

Hesperotettix,     329. 

brevipennis 330. 

floridensis,     336. 

gemmicula 333. 

osceola 334. 

pratensis,     331. 

speciosus 335. 
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Heteronemia,     141. 

Hippisci,     246. 

Hippiscus,    262. 

Holocompsa,     107. 

Homorocoryphus 531. 

Hygronemobius,      688. 

Idionotus 600. 

Ischnoptera,     75- 

Labia,     51- 

Labidurinae,     46. 

Labidura 48. 

Labiinae 49- 

Latiblattella 69. 

Lea,     500. 

Leptysma,     307. 

Life    Zones,     745- 

Locustinas .302. 

Manomera,     138. 

Mantidae, 115- 

Mantinae,    1 1 7- 

Mantis 121. 

Mantoida,      128. 

Mecostethi,      238. 

Mecostethus,     238. 

Megaphasma,     142. 

Melanopli     320. 

Melanoplus 358. 

acidocercus,     396. 

angustipennis 425. 

arboreus,    452. 

atlanis,     414. 

attenuatus,     370. 

australis 370. 

bivittatus,     446. 

borealis,     422. 

bruneri 4 13. 

carnegiei 395. 

ceiatus,      390. 

clypeatus 443. 

confusus 434- 

davisi 396. 

dawsoni,     393. 

decoratus,     379. 

decorus 369. 

devius,    378. 

differentialis 440. 

divergens,     390. 

f  asciatus 400. 

femur-rubrum 419. 

flavidifc,      416. 

fluviatilis,     43 1- 

furcatus,     444. 

gracilis,     362. 

hebardi,    371. 

huroni 407. 

impiger,     427. 

impudicus,     417. 

islandicus 388. 

keeleri 436. 

luridus 437. 

niancus,     387. 

mirus,     385. 

morsei,    376. 

nigrescens 402. 

nubilus,     372. 

obvatipennis,     374. 

packardii,     429. 

pegasus 445. 

ponderosus 405. 

propinquus,      421. 

puer,      381. 

punctulatus,       450. 

pygmsus,      383. 

querneus,     401. 

quercicola 397. 

rotundipennis,     382. 

scapularis,     384. 

scudderi 394. 


Page. 

stegocercus,     384. 

stonei,     432. 

strumosus 385. 

sylvestris,     389. 

symmetricus,      444- 

tepidus,     376. 

tribuloides,     378. 

tribulus 37/. 

viridipes,    365. 

walshii,     403. 

Mermiria,     202. 

Mestobreg^a,     .......  290. 

Microcentrum,     484. 

Miogryllus,     69^. 

Mogoplistinae,      662. 

Myrmecophfla,     659. 

Myrmecophilinse,     659. 

N'emobius,    671. 

abortivus,     676. 

anibitiosus,     680. 

carolinus,     685. 

confusus 687. 

cubensis,     683. 

fasciatus,      674. 

funeralis,      679. 

griseus 678. 

maculatus,     679. 

niormonius,      684. 

palustris,      684. 

socius 677. 

^  variegatus,      682. 

Neoconocephalus,     ...  .512. 

caudellianus,      525. 

crepitans,     524. 

ensiger 520 

exiliscanorus 515. 

lyristes,     518. 

melanorhinus,    519. 

nebrascensis 517. 

palustris,       526. 

retusus,     528. 

robustus,     522. 

triops 529. 

velox,      527. 

Xeotettix 171. 

Neoxabea,    726. 

Xomotettix 156. 

Nyctobora 91. 

Nyctoborinae,     91. 

Oecanthinae,      709. 

Oecanthus,     712. 

angustipennis 717. 

exclamationis 719. 

latipennis,     725. 

nigricornis,      719. 

niveus 714. 

pini,     724. 

quadripunctatus,     . .  .  722. 

Oedipodinae .243. 

Odontoxiphidium,     .  . .  .584. 

Oligacanthopus,     669. 

Oligonyx,      126. 

Orchelimum,      535. 

agile,     539. 

bradleyi,     561. 

bullatum,      548. 

calcaratum,      550. 

campestre,      556. 

concinnum 554. 

delicatum 556. 

erythrocephalum,     ..541. 

fidicinium,     558. 

gladiator,      545. 

minor,     553. 

militare 559. 

nigripes,     549. 

pulchellum 546. 

superbum,    557. 
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volantum,     559. 

vulgare,       542. 

Orocharis 741. 

Orphuli,      222. 

Orphulella 223. 

Oxyhaloinae,     iii. 

Panchlorinae,     103. 

Panchlora,     105. 

Panesthinas,     ii3- 

Paratenodera 122. 

Paratettix,     . I7S- 

Paratylotropidia 348. 

Parcoblatta,     77. 

bolliana,     80. 

caudelH 89. 

divisa 88. 

fulvescens,     83. 

lata,     84. 

pennsylvanica 86. 

uhleriana,     81. 

virginica,    82. 

zebra,    85. 

Paroxya,     349. 

Paxilla,     179. 

Pedeticum 212. 

Periplaneta 98. 

Phaneropterinx 4S8. 

Phasmidae,     130. 

Phibalosominae 143. 

Phoetaliotes,     336. 

Phrixa 493. 

Phylloscyrtus,     736. 

Phyllovates,     129. 

Plectoptera,     112. 

Podisma 34o. 
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Polyphaginae,     109. 

Prolabia 53. 

Pseudomopinae,     66. 

Pseudophyllinae,     494. 

Pseudopomala,     199. 

Psinidia,     288. 

Pterophylla,     495. 

Pycnoscelus,     103. 

Pyrgocorypha 510. 

Radinotatum,     195. 

Rhaphidophorinae,     .  . .  .606. 

Romalea,    304. 

Romali 304. 

Saltatoria,     148. 

Scapteriscus,     649. 

Schistocerca,     .310. 

alutacea 314. 

americana 312. 

calidior,     319. 

damnifica 318. 

obscura,     317. 

rubiginosa,     316. 

Scirtetica 283. 

Scudderia 462. 

cuneata,     474. 

curvicauda 469. 

furcata 472. 

laticauda,     47i. 

pistillata,    467. 

septentrionalis 464. 

strigata,     471. 

texensis,     465. 

Spandex,     58. 

Spharagemon,      275. 

bolli,      276. 
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crepitans,    278. 

planum,     280. 

saxatile,    279. 

wyomingianum 281. 

Spongovostox 58. 

Stagmomantis 117. 

Stenacris 309. 

Stilpnochlora 489. 

Supella 70. 

Symmetropleura,     475. 

Symploce,     90. 

Syrbula,      208. 

Tafalisca 744. 

Tetrigidse 149. 

Tetriginae,     :  155. 

Tettigidea, 180. 

Tettigoniidas 453. 

Thesprotia 127. 

Tridactylinas 654. 

Tridactylus 655. 

Trigonidiinae,     728. 

Trimerotropi 286. 

Trimerotropis 292. 

acta 295. 

citrina, 295. 

huroniana,    298. 

marilima,      293. 

saxatilis 297. 

Tryxalinas 191. 

Tryxalini,     194. 

Tryxalis 197. 

Turpilia 492. 

Udeopsylla,      612. 

Vatinae 129. 

Vostox,     50. 


"Truth  wears  no  mask;   bows  at  no  human  shrine;   seeks 
neither  place  nor  applause;  she  only  asks  a  hearing." 


(Date  of  publication  of  this  volume,  May  3,  1920.) 
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NOTES  ON  THE  ORTHOPTERA  OF  THE  EASTERN 
UNITED  STATES 

By  W.  S,  Blatchley, 

Indianapolis,  Indiana. 

Since  my'"Orthoptera  of  Northeastern  America"  appeared  in 
May,  1920,  a  number  of  notes  on  the  distribution,  habits,  etc.,  of 
certain  species  have  accumulated.  In  order  that  our  knowledge 
of  this  interesting  order  of  insects  may  be  kept  somewhat  up  to 
date,  I  have  brought  these  together  in  the  present  paper.  I  have 
also  made  brief  mention  of  such  new  species  and  varieties  as  have 
been  described  by  other  authors  from  the  territory  covered  by  that 
work  since  its  appearance.  The  serial  number  before  the  name  of 
each  species  is  that  of  the  same  species  in  the  "Orthoptera." 

(2).  Anisolabis  annulipes  (Lucas).  Since  1920  this  earwig 
has  been  taken  in  numbers  at  Dunedin,  Fla.,  from  beneath  and  in 
decaying  grape  fruit  and  in  piles  of  rotting  unhulled  rice. 

(..).  Anisolabis  (Euborellia)  ambigua  Borelli.  Heb- 
ard^  has  recently  recorded  the  taking  of  a  number  of  specimens  of 
this  West  Indian  form  from  beneath  tidal  litter  along  the  edge  of 
a  mangrove  swamp  near  Miami,  Florida. 

(10).  Doru  aculeatiim  (Scudder).  While  hunting  near 
Indianapolis  for  Donacia  on  skunk  cabbage,  Spathyema  fostida 
(L.),  I  took  on  May  1,  1921,  42  specimens  of  this  earwig  from 
between  the  bases  of  the  leaves  of  the  plants.  They  were  below 
the  surface  of  the  ground,  one  to  five  in  each  clump  of  the  plant, 
though  usually  in  pairs,  resting  head  downward  in  the  groove 
which  extends  along  the  petiole  of  the  leaf.  Associated  with  them 
I  found  ten  specimens  of  the  chrysomelid  beetle,  Donacia  rufa 
Say,  and  examples  of  several  other  species  of  beetles.  I  believe 
that  the  natural  habitat  of  a  number  of  our  inland  species  of  ear- 
wigs will  be  found  to  be  between  the  base  leaves  and  stems  of 
grasses,  sedges  and  other  plants  in  damp  localities.^  From  this 
retreat  they  emerge  only  at  night  in  search  of  food. 


'Trans.  Amen  Ent.  Soc.,  XLVII,  1922,  321. 
'See  Orthoptera  of  N.  E.  America,  p.  57. 
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(39),  Arenivaga  floridensis  Caudell.  Two  additional 
males  of  this  Floridian  roach  have  been  found  near  Dunedin. 
They  were  taken  in  April  while  flying  low  along  sandy  roadways 
in  the  pine  woods. 

(57).  Manomera  blatchleyi  (Caudell).  W.  T.  Davis^  has 
recently  described  an  eastern  race  of  this  species  under  the  name 
Manomera  blatchleyi  atlantica.  His  specimens  (females  only) 
were  from  Staten  Island,  Long  Island,  New  York,  New  Jersey, 
Connecticut  and  Virginia.  From  typical  blatchleyi  it  differs 
mainly  in  its  broader  and  more  tapering  head,  longer  legs  and 
shorter  cerci. 

(60).  Megaphasma  dentricus  (Stal).  The  first  known 
Indiana  specimens  of  this  giant  walking-stick  were  taken  at 
Wyandotte,  Crawford  County,  on  August  2,  1921.  A  male,  105 
mm.  in  length,  was  found  crawling  slowly  along  a  woodland  path- 
way and  two  others  on  the  ceiling  of  the  hotel  porch. 

(64b).  Nomotettix  cristatus  floridanus  Hancock.  The 
second  known  example  of  the  long  or  caudate  form  of  this  grouse- 
locust  was  taken  March  30,  1920,  while  sweeping  herbage  in  a 
cypress  swamp  on  the  margin  of  Lake  Istokpoga,  Florida. 

(76).  Paxilla  obesa  (Scudder).  A  single  male  of  this 
bulky  species  was  swept  from  the  same  swamp  at  Lake  Istokpoga. 
It  was  the  first  specimen  I  had  taken  personally  during  all  my 
collecting. 

(79.)  Tettigidea  armata  Morse.  A  female  of  this  form 
was  taken  at  Moore  Haven,  Florida,  on  March  24. 

(102).  Ageneotettix  deorum  (Scudder).  The  known 
range  of  this  species  has  been  extended  eastward  by  Hubbell,*  who 
records  the  taking  of  a  specimen  at  Three  Oaks,  Michigan. 

(105).  Mecostethus  platypterus  (Scudder).  A  number  of 
specimens  taken  at  Cambridge,  Nebraska,  July  19,  1921,  have 
been  sent  me  by  A.  P.  Morse.  Not  before  recorded  west  of  Iowa 
and  Minnesota. 


'Journ.  N.  Y.  Ent.  See,  XXXI,  1923,  52. 

^Occasional  Papers  of  the  Museum  of  Zoology,  Univ.  of  Mich.,  No. 
116,  39. 
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(145).  Hesperotettix  pratensis  Scudder.  I  was  sur- 
prised to  find,  on  August  4,  1921,  several  specimens  of  this  hand- 
some little  locust  by  the  side  of  a  roadway  running  along  a  high 
wooded  ridge  near  Wyandotte,  Crawford  Co.,  Ind.  This  county 
is  in  the  extreme  southern  end  of  the  State,  adjoining  the  Ohio 
River.  The  only  other  Indiana  localities  previously  known  were 
in  Lake  County,  adjoining  Lake  ^Michigan,  where  it  occurs  only 
in  swales  or  low  marshy  tracts  between  the  sand  dunes.  The 
tegmina  of  these  southern  upland  examples  were  shorter  than  in 
those  from  the  marshlands  of  the  North,  but  the  form  of  proster- 
nal  spine,  of  hind  margin  of  metazona  and  of  supra-anal  plate  of 
male  are  very  distinctive  in  the  species  and  differ  conspicuously 
from  those  of  H.  hrevipennis  (Thos.). 

(160).  Melanoplus  viridipes  Scudder.  Morgan  Heb- 
ard,^  of  Philadelphia,  has,  both  in  Mss.  and  in  print,  taken  occa- 
sion to  caustically  criticise  my  treatment  of  this  and  allied  species, 
and  has  described  (loc.  cit.)  a  new  eastern  race.  M.  v.  ciirycerciis, 
using  in  part  as  cotypes,  material  I  furnished  him  from  Indiana. 
As  stated  by  me  in  my  notes  on  this  species  (p.  367  of  the 
"Orthoptera"),  some  of  the  cotypes  of  Scudder's  viridipes  came 
from  a  colony  discovered  by  me  in  Vigo  County,  Indiana.  One 
of  Morse's  cotypes  of  M.  deceptiis  came  from  this  same  colony. 
The  species  occurs  mainly  in  isolated  colonies  of  30  to  70  or  more 
in  open  blue-grass  wooded  pastures.  It  is  very  probable  that  these 
colonies  emerge  from  one  or  two  egg  masses  deposited  by  the  same 
female.  From  such  a  colony  occupying  not  over  100  square  feet 
in  a  pasture  of  Marion  County,  Indiana,  I  have  taken  numerous 
examples  which  showed  all  the  variations  of  the  male  cerci  on 
which  were  based  the  three  forms,  viridipes  Scudder,  deceptus 
Morse,  and  eiiryccrcus  Hebard.  The  females  of  these  forms  are 
absolutely  inseparable,  as  is  admitted  by  Hebard  (loc.  cit.,  p.  394) . 
If  the  tgg  pods  of  a  single  female,  or  of  two  or  three  females 
which  originally  came  from  the  same  colony,  give  rise  to  males 
whose  variation  in  cerci  is  such  as  to  lead  to  the  founding  of  three 
species  or  races,  where  is  the  hair-splitting  of  nomenclature  to  end  ^ 


•Trans.  Amer,   Ent.   Soc,  XLVI,   1920,  357,  393. 
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Hebard  (loc.  cit.,  p.  393)  states  that  "from  over  the  wide 
range  of  viridipes  eastward  from  Lake  Co.,  Indiana,  not  a  single 
male  before  us  shows  a  cereal  development  intermediate  in  charac- 
ter between  the  typical  condition  of  viridipes  and  eurycercus" ;  yet 
on  the  very  next  page  he  says  "the  males  before  us  from  Ann 
Arbor,  Michigan,  are  intermediates,  referable  to  v.  eurycercus  but 
showing  distinct  variation  toward  v.  viridipes."  Ann  Arbor  is  165 
miles  east  of  Lake  Co.,  Indiana. 

Hubbell  (loc.  cit.,  p.  50)  states  that  all  but  two  of  the  31  males 
of  viridipes  taken  by  him  in  Berrien  Co.,  Michigan,  are  of  a  type 
intermediate  between  typical  viridipes  and  eurycercus.  Although 
I  may  not  be  able,  as  Hebard  claims,  "to  recognize  the  true  value 
of  species  or  races  wherever  finesse  or  elaborate  analysis  is  neces- 
sary," I  do  not  believe  in  trammeling  nomenclature  by  giving  a 
new  name  to  every  individual  that  has  an  extra  spot  on  its  side  or 
an  extra  curve  in  its  tail, 

(.  .).  Melanoplus  calloplus  Hebard.  Under  this  name 
Hebard  (loc.  cit.,  p.  398)  describes  and  refers  to  the  Gracilis 
Group  a  form  from  Collison  Ridge,  Bath  Co.,  Virginia,  which  he 
calls  "an  annectant  type  between  M.  siinilis  Morse  and  M.  viri- 
dipes Scudd." 

(..).  Melanoplus  alabamae  Hebard.  This  name  is 
given  by  Hebard  (loc.  cit.,  p.  374)  to  a  form  taken  at  Evergreen, 
Conecuh  Co.,  Alabama.  He  states  that  it  is  very  closely  related  to 
M.  querneus  R.  &  H.,  "differing  apparently  in  the  slightly  smaller 
size  and  slightly  more  slender  form,  but  strikingly  in  the  shape  of 
the  male  cerci." 

(..).  Melanoplus  tunicae  Hebard.  From  Strickton, 
Rankin  Co.,  Mississippi,  Hebard  (loc.  cit.,  p.  370)  describes  a 
form  under  this  name.  Pie  states  that  it  differs  from  Melanoplus 
ponderosus  viola  Thos.  in  its  "slightly  more  slender  form,  average 
longer  tegmina,  usually  somewhat  more  solid  coloration  and  dis- 
tinctive male  cerci." 

(194).  Melanoplus  flavidus  Scudder.  Hubbell  (loc.  cit., 
p.  53)  records  this  species  from  Berrien  Co.,  Michigan,  this  being 
its  most  eastern  known  station  and  the  first  record  for  that  State. 
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(258).  Orchelimum  volantum  McNeill.  The  known 
range  of  this  species  has  been  extended  eastward  to  New  Jersey 
by  Dr.  H.  Fox*',  who  took  specimens  near  Rancocas  and  Delanco, 
that  state,  in  August  and  September,  1920.  Its  most  eastern  sta- 
tion hitherto  recorded  was  Cedar  Point  on  the  shore  of  Lake  Erie, 
Ohio. 

(264).  Conocephalus  nemoralis  (Scudder).  This  species 
has  been  taken  in  Berrien  Co.,  Michigan,  by  Hubbell  (loc.  cit., 
p.  65),  this  being  the  first  and  only  record  for  that  State. 

(269).  Conocephalus  attenuatus  (Scudder).  Dr.  Fox  re- 
ports (loc.  cit.,  p.  268)  the  taking  of  this  meadow  grasshopper  at 
several  localities  in  New  Jersey.  Its  former  most  eastern  station 
was  Cornwells,  Pennsylvania. 

(273).  Conocephalus  viridifrons  Blatch.  According  to 
Hubbell,"  this  little  meadow  grasshopper  occurs  in  numbers  in  the 
eastern  part  of  North  Dakota,  where  it  was  found  in  dry  fields  and 
pastures  in  company  with,  but  even  more  numerous  than,  C.  fas- 
ciafus  (DeGeer). 

(337).  Oecanthus  exclamationis  Davis.  In  fulfillment 
of  my  prediction  (p.  719  of  the  "Orthoptera")  that  this  species 
"doubtless  occurs  in  Indiana,"  specimens  were  taken  in  Knox 
County  September  13,  1920,  and  July  5,  1921 ;  also  in  Marion 
County  in  July  and  August  of  the  latter  year.  All  were  swept 
from  low  shrubs  in  dense  woodlands. 

(..)."  Oecanthus  nigricomis  argentinus?  Saussure. 
Among  specimens  of  O.  n.  quadripimctatus  taken  in  Knox  Co.. 
Indiana,  on  Sept.  18,  1922,  I  found  several  having  a  shorter, 
broader  body  than  that  variety  and  with  the  outer  black  mark  on 
basal  joint  of  antennae  larger  and  set  almost  at  right  angles  to  the 
inner  one ;  while  the  two  on  the  second  joint  were  shorter,  thicker, 
subequal  in  length  and  with  their  lower  ends  converging  to  form  a 
rough  V,  As  I  could  not  determine  them  satisfactorily  from  the 
literature  at  hand,  I  sent  them  to  A.  N.  Caudell  of  Washington, 
who  wrote  that  "they  are  what  I  call  O.  nigricomis  var.  argentinus 


'Ent.  News,  XXXII,  1921,  265. 

'Occasional  Papers  of  the  Museum  of  Zoology,  Univ.  of  Mich.,  No. 
113,  p.  49. 
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Sauss.",  and  he  stated  that  he  had  specimens  from  a  number  of 
the  Western  States  and  from  Delaware;  also  that  breeding,  as 
shown  by  Houghton*  had  proven  them  to  be  intermediate  between 
typical  nigricornis  Walker  and  quadripunctatus  Beut.  That  this 
is  their  status,  there  is  probably  no  doubt,  but  that  they  are  the 
form  described  by  Saussure  from  La  Plata,  Argentina,  is  strongly 
problematical.  His  description^  calls  for  a  species  very  similar  to 
O.  niveiis  but  having  joints  1  and  2  of  antennae  with  a  single  black 
line  beneath.  He  afterward  treated  a  species  under  that  name 
more  fully  in  the  "Biologia"  (1897,  p.  263,  not  to  me  now  avail- 
able), where,  according  to  Caudell,^"  there  was  "considerable  vari- 
ation from  his  original  description  in  the  length  of  the  wings  and 
the  marking  of  the  antennas."  As  Caudell  originally  determined 
the  United  States  form  from  Texas  specimens  and  from  the  Saus- 
sure literature  without  comparison  with  the  types,  he  may  have 
been  mistaken  in  its  naming,  as  he  infers  when  he  says  "specimens 
of  what  I  take  to  be  this  species,"  etc.  As  individuals  with  the 
peculiar  markings  of  the  antennae,  as  described  above,  will  prob- 
ably be  found  at  various  points  in  the  Eastern  States,  I  have  men- 
tioned these  facts  in  order  that  they  may  be  properly  placed. 

(341).  Neoxabea  bipunctata  (DeGeer).  Within  the  past 
three  years  this  species  has  been  taken  in  some  numbers  in  Knox. 
Putnam  and  Marion  Counties,  Indiana,  while  sweeping  vegetation 
in  low  alluvial  woodlands  along  streams.  At  the  time  of  writing 
the  "Orthoptera"  I  had  taken  but  two  specimens  in  over  thirty 
years'  collecting  in  that  state. 

(349).  Hapithus  agitator  Uhler.  A  female  of  this  spe- 
cies with  a  pupal  case  of  a  parasite,  almost  as  large  as  the  body  of 
the  host,  attachvid  to  the  abdomen,  was  taken  in  Knox  Co.,  Indi- 
ana, Sept.  18,  1922.  Through  Mr.  Caudell  the  parasite  was  deter- 
mined by  Mr.  Rohwer  as  probably  the  hymenopteron,  Rhopalo- 
soma  poeyi  Cresson.  Specimens  of  that  parasite  from  the  same 
species  of  cricket  have  been  reared  by  J.  D.  Hood  of  Washington, 
D.  C 


"Ent.  News,  XX,  1909,  274;  Can.  Ent.,  XLI,  1909,  113. 
'Mission   Scientifique   au   Mexique,    1874,   460. 
"Proc.  Ent.  Soc.  Wash.,  V,  1903,  166. 


QL 
507 

.1 
B6 


Blatchley,  Willis   Stanley 

Orthoptera  of  northeastern 
America 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 


ERINDALE  COLLEGE  LIBRARY 


